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STATE TRUNK HIGHWAY SYSTEM 


INTRODUCTION 


An attempt is made in this bulletin to give a brief de- 
scription of some of the methods considered as best prac- 
tice in the maintenance of highways and structures, but 
the man in charge of the work must draw upon his own 
experience, good judgment, and common sense in carrying 
out many of the details that necessarily must vary in the 
different localities. It is not intended, nor could it be ex- 
pected, that this brief treatise on highway maintenance 
would give all the details necessary for all kinds of mainte- 
nance and repair work. 

This bulletin should be especially helpful to new patrol- 
men, foremen and highway commissioners who lack prac- 
tical experience in maintenance work and who may fre- 
quently wish to refer to reading matter on this subject. 
It is intended that its contents wili furnish to the reader 
such a discussion and also give him other information re- 
lative to highway maintenance in Wisconsin; hence the sub- 
ject matter should be a helpful guide to the patrolman, fore- 
man and commissioner in the absence of sufficient personal 
instruction from the higher official under whom he works. 
The instructions herein given and the methods outlined are. 
especially intended for rural highways and for this reason 
they may not in all cases be applicable to city streets. 

Arrangement. The subject matter is devoted especially 
to the maintenance of the State ‘Trunk Highway System but 
the principles and methods outlined will apply to practically 
‘all highways. An attempt is made to treat each subject 
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under a separate heading. To avoid duplication, those 
items which apply to all types of roads, such as drainage, 
erosion, shoulders, etc., are discussed under a general head- 
ing. 

Classification of Highways—Finances, Ete. A_ brief 
statement is given on the classification of all highways in 
Wisconsin, outlining the principal features of the federal, 
state, county and town highway systems, together with a 
statement of the laws governing the financial provisions 
for their construction and maintenance. 

Maintenance Policy. The maintenance policy of the Wis- 
consin Highway Commission is set forth in a general way. 
Space does not permit giving all details. 

Organization, Patrolmen, Equipment. <A short descrip- 
tion is given of the plan under which the maintenance work 
is executed. The state and county organizations are de- 
scribed, also the cooperative plan which has made highway 
maintenance in Wisconsin so successful. A chapter is de- 
voted to the qualifications, duties and responsibilities of the 
patrolman, the main cog in successful highway mainte- 
nance. Maintenance equipment necessary for good main- 
tenance work is briefly discussed. 

Maintenance of Each Type of Surfacing. A chapter is 
devoted to each class of road and to drainage structures 
and miscellaneous other structures. It is believed that by 
discussing each type. separately, reference to any particu- 
lar item may be made more easily and with less chance of 
confusing the reader. 

Cuts, Plates, Sketches, Ete. Cuts, plates and sketches 
illustrating the methods employed and the results desired 
are used freely throughout. It is hoped that by combining 
the reading matter with the illustrations, a clearer concep- 
tion of the work may be gained. 

Statistical Information, Reports. In the back of the 
bulletin will be found Tables and otner compilations of in- 
terest to those employed in Maintenance Work. 

Miscellaneous. Other information, such as auto registra- 
tion, traffic counts, safety on the highways, snow removal, 
etc., are briefly discussed. : | 
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CHAPTER I 


WISCONSIN HIGHWAYS 


System of Highways: 

The total mileage of highways in the state of Wisconsin 
is approximately 78,000 miles, of which approximately 
22,000 miles are on the County Systems of Prospective State 
Highways and as such are eligible to receive county aid. 
Of these 22,000 miles, 10,000 miles are State Trunk High- 
ways, which, in addition to being eligible to construction 
with state aid, receive the maintenance allotment from the 
state, which under present law (1926) ranges from $300 to 
$500 per mile per year. The counties of the state have 
voluntarily assumed systematic maintenance of approxi- 
mately 10,000 miles of county trunk highways. We now 
have in the state of Wisconsin approximately 20,000 miles 
of systematically maintained highways. Of the 10,000 
miles on the State Trunk Highway System, approximately 
5,500 miles are Federal Aid highways which are not only 
eligible to receive state aid and the regular allowance for 
maintenance, but are also eligible to construction by the 
State and Federal Government under the Federal Aid Law. 

Considered from the reverse direction, we have approxi- 
mately 5,500 miles of Federal Aid highways which are also 
State Trunk highways eligible to construction with Federal 
aid under the Federal Aid law and with State Aid under the 
State Aid law, and entitled to receive the regular state 
trunk highway maintenance allotment. We have an addi- 
tional*4,500 miles of State Trunk highways which are not 
eligible to construction with Federal Aid, but are eligible 
to construction with State Aid, and entitled to receive the 
state trunk highway maintenance allotment. We have ap- 
proximately 12,000 miles more of prospective state high- 
ways which may receive neither Federal Aid nor the trunk 
highway maintenance allowance, but which are eligible to 
construction with county aid. The remaining 56,000 miles 
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(approximately) are town roads, which are improved by 
the towns. They are entitled to the $25 per mile per year 
allowance for local roads hereafter mentioned. The county 
is required to pay 50 per cent of the cost of all except the 
smallest bridges. The county trunk highway systems were 
laid out by the county boards under the general authority 
of the county to construct or improve any road or bridge in 
the county. In most cases they coincide with the county 
systems of prospective state highways. By Chapter 11, 
Laws of 1925, these systems were validated and confirmed, 
and financial provision for their improvement made as 
hereinafter explained. 


CONDITION OF HIGHWAYS 


The mileage of the various types of road on the rural 
highways of the state is approximately as follows: 


Coneérete<or; equivalentes sides ee he ey 2,150 miles 
Macadam '\(all types) vee mee sce Nae coe 800 miles 
Gravel, shale, mine tailings and disintegrated 
Pranite oe eT rete cpa ee ee 24,000 miles 
Miscellaneous surfacings ______ Prison ple bcos A es 2,500 miles 
Warth Toad +o. LAs ee ae os eee eater la 48,550 miles 


78,000 miles 


FEDERAL AID HIGHWAY SYSTEM 


The federal statutes of November 9, 1921, provides that 
before any projects are approved in any state, such state 
through its highway department shall select a system of 
highways not to exceed seven per cent of the total highway | 
mileage of the state, at the time of the passage of the act, 
and upon this system all Federal Aid apportionments shall 
be expended. The selection of the Federal Aid System in 
Wisconsin was made from roads on the State Trunk High- 
way System by the Special Legislative Committee and the 
Highway Commission jointly, in connection with the 1923 
layout. The seven per cent limitation imposed by the Fed- 
eral statute held the mileage of this system down to 5,508 
miles, of which 2,330 miles are primary, and the 3,178 miles 
secondary. 


ee 
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STATE TRUNK HIGHWAY SYSTEM 
Layout: 
As first laid out in 1917 this system was limited to 5,000 


’ miles and required to inter-connect all county seats, and 


cities with a population of 5,000 or more. The layout was 
made by a Special Committee of the Legislature appointed 
by the Governor and the State Highway Commission. The 
system was increased to 7,500 miles in 1919 and again to 
10,000 miles in 1923, and the same procedure with regard 
to the layout followed in each case. 


Marking and Signing—Maintenance: 

Previous to the layout of the State Trunk Highway Sys- 
tem there was no system of highways in the state serving 
more than strictly local purposes. The statute of 1917 au- 
thorizing the layout also provided that the system should be 
marked, signed and maintained beginning May 1, 1918. 
This provision included the entire system, whether im- 
proved or unimproved. 

When taken over for maintenance, the State Trunk High- 
way System consisted largely of narrow, unimproved and 
unsurfaced roads. Each year a certain mileage has been 
built and improved so that at the end of the 1925 construc- 
tion season the State Trunk Highway System consisted of 
the following types: 


Portiand cement concrete” 3 43 1,821.5 miles 
Bituminous macadams) = vik ee aie ee 111.6 

SE EOV CPI CHULSHYNA ee neta at ata Eee a eee ae PAB Pie tS 
Gravel, bituminous treated surface__________ 410.8 “ 
COTE DLN e cued NS ep RE i 4,834.3 °* 
VEANIGUE SHIR OSan ee ials gls e  eoue U RGis eee 
Wisititegratenworanite cuss loo Oe ee BLAU 
Sipe Leena See ranaiee a eee ever NES dase ce ae (OP sD alg SEL As 
Seabee Mae ee ta ke a et ee £52, 08m 
Earth uatee SNcludiInge- LOMISOlL cee a ere by piesa OS aah 


After careful study and consideration the Highway Com- 
mission adopted and put in effect for the first time the — 
number system of marking the highways, now so well 
known, not only in Wisconsin, but all over the civilized 


world. This met with immediate success and has since 


been adopted by a majority of American states. To avoid 
confusion resulting from double numbering, the county 
maintained highways are marked by letters. 
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Though there has been much improvement in the details 
of marking and signing, the fundamental ideas are the same. 
The principal idea is that the State Trunk Highways are 
distinguished by numbers which are shown on the various 
maps published by the State Highway Commission. These 
numbers appear on signs and markers along the roadside. 
The traveler can select his route from any one of the maps 
and drive to his destination by following the numbers 
shown on the map. At the proper places there are direc- 
tion and warning signs for the guidance and protection of 
the traveler. 

One of the most important developments are the “shape”’ 
and “night” signs. The shape signs convey the desired 
information by their shapes, which can be distinguished 
long before the inscription on the sign can be read. ‘The 
night signs are placed especially for convenience in night 
driving. A complete statement including cuts of all signs 
will be found in the Marking and Signing Bulletin issued by 
the Highway Commission. 

The State Trunk Highway Syatene is maintained by the 
counties under the supervision of the State Highway Com- 
mission. When any county has maintained the portion of 
the System within its limits, in accordance with the regula- 
tions of the Commission, the county is reimbursed to the 
extent of the maintenance allotment. This is $500 per 
mile per year for primary federal aid highways, $400 per 
mile per year for secondary federal aid highways and $300 
per mile per year for the remainder of the System. 


FINANCES 


The expense cf all state highway activities, both con- 
struction and maintenance, is paid from the proceeds of 
motor vehicle fees, the tax on gasoline, and federal] aid. 
Financial aid is also extended to the counties, cities, villages 
and towns. After the cost of collecting the motor vehicle 
fees, and the gasoline tax has been paid the net proceeds 
are combined with the Federal Aid allotted to the State, and 
the total fund (estimated at $14,393,000 for the fiscal year 
ending June 30, 1926), is annually distributed as follows: 
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(1) The sum of $100,000 is appropriated as an admini- 
stration fund for the Highway Commission. 

(2) Ten per cent of the remainder is set aside for the 
improvement of the State Trunk Highway System, in such 
places as the Highway Commission shall determine. 

(3) The sum of $100,000 is set aside for marking and 
signing the State Trunk Highway System. 

(4) Allotments are made for maintaining the State 
Trunk Highway System, as follows: 

Primary Federal Aid Highways, $500 per mile. 
Secondary Federal Aid Highways, $400 per mile. 
Other State Trunk Highways, $300 per mile. 


There is also financial provision for maintaining swing and lift 
bridges on the State Trunk Highway System. 


(5) The sum of $200,000 is set aside for the construction 
ef special large bridges. This is increased to $250,000 after 
1926. 

(5a) The sum of $25,000 is set aside for improving 
roads connecting the State charitable and penal institu- 
tions with State Trunk Highways. 

(6) The sum of $50,000 is set aside for roads in State 
parks. 

(7) The sum of $15,000 is set aside for making investi- 
gations of sources of local road materials. 

(8) Allotments are then made for the improvement of 
local roads and streets, open and used for travel, which are 
not portions of the State or County Trunk Highway Sys- 
tems, made as follows: 

For town roads and village streets, $25 per mile. 


For streets in cities of population not more than 10,000, $50 per 
mile. 

Cities of population between 10,001 and 39,000, $100 per mile. 

Cities of population between 39,001 and 150,000, $150 per mile. 

Cities of population more than 150,600, $200 per mile. 


(9) The remainder is set aside for the improvement of 
the State and County Trunk Highway Systems. 
2 
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FEDERAL AID 


Federal Aid construction is carried out by the state under 
the supervision of the U.S. Bureau of Public Roads. Fed- 
eral Aid is allotted to the states—one-third on the basis of 
area, one-third on population and one-third on mileage of 
rural post roads. The amount so available to Wisconsin 
is about 214% of the total to the U. 8., or $1,873,000 for the 
fiscal year ending July 30, 1925. The state must match the 
Federal Aid with a like amount, and in addition pay its own 
engineering costs, and the cost of the new right of way. 
All construction with Federal Aid must be located on the 
Federal Aid Highway System. 

Provision to match Federal Aid is made from the proceeds 
of motor vehicle fees and the gasoline tax. The state funds 
available were not sufficient to match all of the Federal Aid 
allotted to this state during the four fiscal years ending 
June 30, 1924, and a considerable fund accumulated to the 
credit of the state. These old funds are being met, as rap- 
idly as the funds available under the new law (Chapter 11, 
Laws 1925) will permit. 


STATE AID 


The funds for the improvement of the State Trunk High- 
way System remaining after the amounts to meet old Fed- 
eral Aid have been set aside, are distributed to the counties, 
40% in the ratio of motor vehicle ownership and 60% in 
the ratio of rural highway mileage. Twenty per cent of 
the amount distributed to the counties is set aside for the 
County Trunk Highway System (in counties with one-half 
or more of the state trunk highways paved this may be as 
much as 50%), and the remainder is .used for the State 
Trunk Highway System. The improvement may be by the’ 
state as Federal Aid, or by the county as State Aid, but the 
amount received by the county is the same in either case. 


Maps: 

The State Highway Commission publishes four maps, as 
follows: | | 

(1) The Wall Map. This map is drawn to a scale of six 
miles per inch. It shows all of the highways in the state, 
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including township roads. The State Trunk Highway 
System and the County Trunk Highways are shown in con- 
ventions which indicate the type of road. Sold by the Su- 
perintendent of Public Property. Price on application. 

(2) The Pocket Folder Map. This is drawn to a scale © 
of eight miles per inch and made up in sections like a rail- 
way time table for convenience in touring. Only the State 
Trunk Highways and the principal county trunk highways 
are shown. There are conventions in colors indicating the 
type of road. Besides the map the folder contains other 
information of interest to travelers. Sold by the Superin- 
tendent of Public Property. Prices on application. 

(3) The traffic Service Map. This is drawn to a scale 
of eight miles per inch and shows the State Trunk Highway 
System and the principal County Trunk Highways in con- 
ventions indicating types. The traffic service maps are is- 
sued weekly to subscribers and purchasers for the purpose 
of giving up-to-date information with reference to con- 
struction and detours. This information is shown by means 
of over-prints in red and green. Price of single map with 
over-print, 50 cents; without over-print, 25 cents; subscrip- 
tion for season (May to November), $10.00. 

(4) The Number Plate Map. Tnis map is drawn to a 
scale of 15 miles per inch. It shows the State Trunk High- 
ways and the principal County Trunk Highways in conven- 
tion indicating the types. For more complete information 
see the map itself. Each person registering a motor ve- 
hicle receives a copy of this map with the number plates. 
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CHAPTER II 


MAINTENANCE POLICY 


General Plan. In planning the maintenance of the State 
Trunk Highway System, the Commission decided at the 
very outset to install a thorough system of patrol mainte- 
nance, supplemented in all counties by small gangs for re- 
construction and heavy repair work. They did not advo- 
cate a promiscuous regrading of all roads on the system 
immediately. Those highways which could be maintained 
reasonably well by ordinary patrol maintenance method 
were taken care of by this method until funds became avail- 
able for reconstruction. In order to get the best results, 
attention was directed to roads which lacked drainage, were 
narrow, had dangerous turns and which were unsafe in wet 
weather. The following specific policies were put into ef- 
fect, and still apply. 

1. Patrol Sections. The state highways lying in each 
county are divided into patrol sections varying in length 
from 5 to 8 miles where teams were to be used. Where mo- 
tor truck equipment is to be used the sections are laid out: 
approximately 18 miles long and where motor grader or 
tractor grader equipment is to be used, the sections are laid 
out from 12 to 15 miles. | 

2. Patrolman. Each section is put under the direct 
Supervision of one man called the “‘patrolman” and he is to 
devote all his time to the work for the entire maintenance 
season which averages about 8 months. 

3. Monthly Salary—Equipment. Patrolmen must be 
paid a monthly salary sufficient to attract good men. 
Where teams are to be used, the patrolman is obliged to 
furnish the team and wagon and the county furnishes the 
grader, planer, plow, slip scraper and other necessary small 
tools. Where a motor truck is to be used, the county fur- 
nishes same with a driver, the equipment on this section to 
consist of a four horse blade grader, two heavy planers and 
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the necessary small tools. Where a motor grader is to be 
used by the patrolman, this is furnished by the county. The 
practice of the patrolman furnishing his own motor grader 
is not permitted. Where a light tractor is required, the 
county furnishes practically the same equipment as for the 
truck section. 

4. Responsibility. The patrolman is responsible for the 
maintenance of his section and where extra help is neces- 
sary to adequately maintain any particular section this help 
is furnished by the county but the work is done under the 
supervision of the patrolman, the basic idea being to place 
responsibility on only one man, the patrolman. 

5. Reports. The patrolman must make daily and 
monthly reports to the county highway commissioner show- 
ing the hours worked under the various activities. The 
monthly report, showing distribution of the labor and ma- 
terials, is forwarded to the division office by the county high- 
way commissioner at the end of each month. No funds are 
_paid to the county until these reports have been submitted 
to the commission and approved. 

6. Special Work. Where special work is necessary small 
gangs or crews are organized in each county to carry out 
this work. In most cases this work consists of scarifying 
and reshaping old gravel and macadam roads, resurfacing, 
widening and applying a surface treatment. 
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CHAPTER III 


ORGANIZATION 


State Organization. In order to efficiently handle the 
various road problems, the Commission has divided the 
state into nine divisions, consisting of 5 to 10 counties in 
each division. The division office which is located at a 
central point in the territory is in charge of a division 
engineer with a sufficient force to handle both construction 
and maintenance in his counties under the general super- 
vision of the central office. Each division engineer has an 
assistant in charge of maintenance work and an assistant 
in charge of construction. These men are charged with the 
responsibility .of securing proper execution of the work 
under their supervision. 

County Highway Committee. A committee of three to 
five men is selected by the county board to plan and super- 
vise the work in the county. This committee, an adminis- 
trative body and one which acts as a board of directors, has 
general charge of the maintenance work in the county. 

County Highway Commissioner. The work is under the 
direct charge of the highway commissioner who is also 
selected by the county board. The commissioner must take 
his orders from the county highway committee. Frequent 
meetings are arranged between the division office and the 
county highway departments to determine the policies to 
be pursued in the maintenance work. Excellent coopera- 
tion has resulted in the past through this method. It is 
the county highway committee’s function to provide 
sufficient help for the county highway commissioner. 

Office Assistant. Every county, however small may be 
its highway program, should employ an office assistant to 
keep the records and accounts. 

Patrol Superintendent. Where a county highway com- 
missioner has twenty or more patrolmen to supervise be- 
sides the various county crews on gang maintenance and 


HIGHWAY MAINTENANCE 2 


construction work, he should be provided with a patrol 
superintendent to look after the work of the patrolmen. 

In many cases it is necessary to have a patrol superin- 
tendent even with fewer patrolmen than stated above, de- 
pending, of course, on the amount of other work being 
carried on in the county. It is the duty of the patrol super- 
intendent to supervise the work of the patrolmen under the 
direction of the county highway commissioner. He should 
cover all patrol sections weekly or oftener and carry with 
him supplies such as sharp blades for graders and other 
small tools. He should work out with each individual 
patrolman the problems existing on his section and give 
him the benefit of good methods employed on other 
sections. The success of the Wisconsin maintenance 
system has been largely due to this plan of organization 
and supervision. 

Maintenance Engineer and Assistant. The maintenance 
engineer of the Commission and his assistant in travelling 
over the state with the maintenance representatives in each 
division, observe the methods and practices developed in 
the various counties, discuss them with the various division 
men and advise the employment of the better methods in 
all counties. The maintenance assistant in each division in 
turn carries these ideas to the county commissioner and the 
patrol superintendent in each county should in turn pass 
them on to the patrolmen under his supervision. This sys- 
tem gives each patrolman. the advantage of the experience 
of other men throughout the state. It has been through 
this plan that the efficiency of the maintenance work has in- 
creased immeasurably since the beginning of maintenance 
work and it has been a most important factor in the success 
of patrol maintenance in Wisconsin. 
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CHAPTER IV 


PATROLMEN 


Requirements, Duties, Qualifications. The position of 
patrolman on the State Trunk Highway System is one of 
utmost importance to the travelling public and the greatest 
care must be exercised in selecting him. The job must be 
sufficiently attractive that the patrolman will take an active 
interest in his work and remain on the same section from 
year to year. To attract good men, a monthly salary 
commensurate with the work to be performed must be paid 
and the patrolman given steady employment for the entire 
maintenance season which extends over a period of about 
8 months. If conditions warrant, he should be expected to 
do extra work with pay before or after the regular mainte- 
nance season. In order to stimulate the interest of the 
patrolmen in their work the division engineer and his as- 
sistants, when travelling over the various patrol sections, 
record the conditions of each section and at the end of the 
season each patrolman is rated as excellent, good, fair. or 
poor. Needless to say, the “poor” class should be weeded 
out and those in the “fair” class should be brought into the 
“good” or “excellent” class. In classifying the patrolmen, 
the following items must be considered: 

Condition of section when he took it over; the soil and 
surface condition; the traffic and weather condition. The 
men classified in the better class receive more salary than 
those in the lower ciass. This plan is an incentive for each 
patrolman to do his very best and it may be safely said that 
it has been very instrumental in raising the general stand- 
ard of the patrolmen. As an additional inducement to give 
better service, the Commission permits each county to al- 
low the first or best patrolman to attend the annual Road 
School at Madison with expenses paid. | 

A patrolman should possess more than ordinary qualifica- 
tions and ability. He must be honest, punctual, sensible, 


Bo nena HIGHWAY MAINTENANCE 


Fria. 1. Patrolman’s Wagon displaying standard Trunk Highway 
Marker. 


healthy, industrious and willing to learn. He must have 
brains and demonstrate to the public that he knows how to 
use them. In order to be employed by a county a patrol- 
man must fulfill the following requirements and agree: 

1. To give his entire time to the work and work 10 
hours each day. 

2. Where team patrol is used to furnish a satisfactory 
team and wagon, wear the number badge furnished by the 
county, mark his wagon box with the standard marker and | 
use the patrolman’s flag as directed. 


PUGH. Patrolman’s shack and barn built by the county near the 
center of a long section where no house was available. 


HIGHWAY MAINTENANCE rl 


3. To have available at all times a rain coat or “slicker”’ 
together with other necessary wearing apparel that will 
permit working during light showers and rainy weather 
(excepting only heavy rains and storms). 

4. To cover with the blade grader, the entire earth 
or surfaced sections immediately after each rain ceases, 
even though it may require working certain Sundays and 
holidays. | 

5. To follow the instructions given, especially as to 
earth roads. (After each rain the center of the road shall 
be smoothed up before any blade work is done on 
shoulders.) 

6. To keep all ditches and culverts free and’ open. 

7. Not to take time off for shoeing horses, sharpening 
grader blades or other repair work on days when weather 
conditions will permit working on the road surface. 

8. To be responsible for and keep in repair at the coun- 
ty’s expense all machinery and tools assigned to his section 
and furnish an inventory of the same to the county at the 
end of the maintenance season. (Machinery or tools worn 
out or broken will be replaced by the county and those lost 
must be replaced by the patrolman.) 

9, To report violations of motor vehicle laws. 

10. To make daily and monthly reports to the county 
highway commissioner as instructed. 

11. To have deducted from his monthly salary the actual 
time taken off for private business. 

12. To display a red lantern on wagon or grader after 
dark and display a red flag on his equipment at all times. 
(Flag to be furnished by county.) 

13. To be courteous to the travelling public and give in- 
formation and assistance when necessary. No pay for 
such assistance is permitted. 

14. To execute a bond in the sum of $500.00 under the 
provisions of Section 289.16 of the statutes. 

15. When his section or any portion thereof is under con- 

struction, the patrolman must maintain the detour around 
such construction and see that the detour signs are main- 
tained in their proper place. 

It shall be his duty to properly grade and drain the road 
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surface, cut the grass, weeds and brush, maintain a proper 
cross section with smooth riding surface, and if necessary, 
to work during light rains on gravel roads at which time 
more good can be done with less effort than at any other 
time. He is required to add new material to the surface 
where necessary ; to remove such obstructions as may inter- 
fere with vision at dangerous turns and intersections; to 
make minor repairs on guard fence, riprap, and protect 
banks and fills by sowing grass seed or by sodding; to main- 
tain detours on his section and to see that signs and 
markers are kept in place, and minor repairs made when 
necessary, to familiarize himself with the State Trunk 
System, Highway Laws and Rules of the Road, places of in- 
terest so he may be able to impart this information to the 


traveling public. He must report all accidents occurring 


on his section on standard forms furnished him by the Com- 
mission: No salary will be paid the patrolman until all re- 
ports required of him shall have been received by the com- 
missioner. He must display an “off road” flag or sign 
when, for any reason, he leaves his section during the day. 
The location of the “‘off road’’ flag will indicate the point on 
his section where he left the road. It often becomes neces- 
sary to drive into a gravel pit to get material and if the 
patrol superintendent or commissioner, or maintenance 
representative of the Commission should happen along, it 
will be impossible for them to locate the patrolman with- 
out delay if the “off road” flag is not used. 

Patrol Section Sign. In order that the public may know 
who is actually in charge of each particular section the 
patrolman’s name is posted on a standard signboard at 
either end of his section, the idea being to place re- 
sponsibility for the maintenance of each section on the man 
whose name appears on the board. 


Equipment. The patrolman’s equipment should consist 
of a patrol grader weighing from 1200 to 1600 pounds, a 
road planer, slip scraper, road plow, stone boat, tool box, ax, 
bar, pick, shovel, and other necessary small tools. In cases 
where the patrol section is motorized, the county furnishes 
the tractor, motor grader or truck as the case may be and 
the patrolman’s salary is adjusted accordingly. 
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Planning Work. A good patrolman always plans his 
work well in advance, cuts brush, weeds and grass, repairs 
guard fence, bridge floors, markers and signs, at such times 
as may be most satisfactory considering the condition of 
his section. 

Materials. On surfaced sections he should be well 
supplied with a good resurfacing material, stock piled along 
the side of the road. Other details such as cleaning out 
culverts, ditches and hauling materials should be taken care 
of at the proper time. There is no excuse for a patrolman 
not being on his section and doing some kind of work at all 
times. There is no section, however perfect it may seem, 
that does not require some work on it. 

Classification of Sections. Since taken over for mainte- 
nance in 1918 the State Trunk Highway system has been 
maintained mainly by team patrols. Traffic is increasing 
to such an extent that team patrols are entirely inadequate 
on many highways and to meet this increased burden 
motorized equipment is being installed in many of the 
counties. At the end of the 1925 season the 1325 patrol 
sections on the State Trunk Highway system were being 
patroled by the following Equipment: 1168 teams, 60 
tractor grader outfits, 54 truck-grader outfits, 46 power- 
graders, 11 miscellaneous power outfits. Many more 
counties are going into motor. driven equipment for 1926. 
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CHAPTER V 


MAINTENANCE AND REPAIR WORK APPLICABLE 
TO ALL TYPES OF ROADS 


DRAINAGE 


Importance of. Too much cannot be said on the im- 
portance of good drainage in the economical maintenance 
of highways. In a great majority of the cases road fail- 
ures have occurred through the lack of good and proper 
drainage. The wearing surface of any road is dependent 
on the foundation underneath, and a well drained subgrade 
is very essential to the life of any road. Drainage may be 
divided into two classes, natural and artificial. 

Natural Drainage. Natural drainage is that which 
follows the natural contour. Two of the most important 
factors in the life of any road are uniform surface and good 
drainage. Artifical drainage is secured by the crown of the 
road, by subdrains, side ditches, culverts, catch basins, 
paved gutters, drop inlets, etc. The subject of bridges and 
culverts will be taken up in a separate chapter and there- 
fore will not be discussed here. Whether maintenance will. 
be econominal or expensive depends very largely on the 
foresight of the one who designed the roadway. In locat- 
ing a road with respect to proper alignment and grade, the 
matter of drainage is of paramount importance. It often 
happens that many of the highways have been laid in dis- 
advantageous locations with respect to drainage, and due to 
the fact that the localities have been well settled and 
populated, the highways cannot in many cases be relocated 
to elminate objectionable features. 3 

Artificial Drainage. In practically all cases where a con- — 
struction project has been completed, the natural course of 
surface waters is changed or diverted by the new roadbed. 
This very often adds to the maintenance work necessary in 
keeping the roadbed in good condition at all times, Where 
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Fie. 1. Curb and gutter section. Water falling on the road itself is 
enough to cause serious damage to high embankments. The gutter 
keeps this water on the road and prevents damage to the bank. Note 
the guard rails posts have not been finished. Walworth County. 


. 


‘Fic. 2. Discharge from curb and gutter section. Neither the pave- 
ment, curb or gutter can be built until the embankment has settled. In 
the meantime, it is unprotected. Note damage through washing. 


Fic. 3. Discharge from curb and gutter section, directly into culvert 
opening. 


3 
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Fic. 1. Showing an intercepting ditch properly placed. 


oe CT rr 
PL lalalell 


Fic. 2. Showing Concrete retaining wall to keep Sand bank from 
filling roadway. 


Fia. 3. A drop inlet. Used in hilly country to prevent ditch scour, 
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the natural course is diverted or changed, to fit the con- 
ditions in the field, the drainage may be called artificial. 

Crown. Before motor vehicles became common through- 
out the country, the crown on the rural highway was 
usually excessive. But this excessive crown is dangerous, 
and with the increase in motor vehicle traffic, practice was 
changed. Only enough crown should be placed in the road 
to allow proper drainage of the surface. 

Side Ditches. The cross section for all rural highways 
provides for side ditches. It is very important that these 
ditches be kept free from obstructions and kept at the 
proper depth to allow the surface waters to collect and to 
be taken away from the roadbed. It is good practice to 
have outlet ditches at frequent intervals to allow the water 
to get away from the roadbed. Frequently, when the side 
ditches are not at the same elevation, the water is apt to 
seep from the shallow ditch across the roadbed toward the 
deeper ditch, thus allowing considerable moisture to collect 
in the roadbed. To set a definite depth or width for side 
ditches is rather difficult, as the soil conditions vary: so 
greatly over the state. 

Capacity of Side Ditches. However, one thing must be 
kept in mind and that is to have side ditches with sufficient 
capacity to take care of all the surface waters. In some 
localities this may mean a ditch 18 inches deep; in others, 
it may mean 214 to 3 feet below the crown of the road. 
Usually structures are designed to take care of maximum 
conditions and for this reason side ditches should be such 
as to amply take care of melting snow, spring rains, and 
also heavy showers during the summer and fall. 

Ground Waters. If the side ditches are not kept free and 
open this will allow the water to accumulate and soak into 
the roadbed and cause future road surface failures, 
especially if this condition exists in the fall of the year. 
Many of the failures that take place in the spring could be 
eliminated by proper maintenance of the side ditches in the 
fall of the year. 

French Drains. In the construction of the roadbed, fu- 
ture drainage must be anticipated and wherever necessary 
French drains should be constructed by digging a trench 
and then filling the trench partly with stone or cinders and 
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placing straw and the regular earth on top of the cinders. 
If these have not been taken care of at the time of construc- 
tion, it then becomes necessary to build these drains under 
the maintenance activities. 

Tile or Pipe Drains. Very often soil conditions are such 
that proper drainage is not procured and it is necessary to 
use tile or pipe to carry the water away from the roadbed. 

Vitrified or concrete pipe are very desireable and when 
used should be placed to have the following gradients. 


4” pipe, not less than 7 inches drop in 100 ft. 
Gg” 6é ée ée 66 5 (<3 “6 é¢ 66 “cc 


8” 66 66 (73 66 4 6 (73 66 $6 


This should be preferably of the bell and spigot type. 
EROSION 


Effect of. Erosion or the washing of the soil by running 
water is a very destructive force in tearing down the road- 
bed and highway structures. The destructiveness of the 
running water depends largely upon the gradient of the 
ditches, type of soil, the condition of surface and slopes. In 
order to protect the roadbed from the forces of erosion, the 
maintenance work must begin immediately after construc- 
tion. Large investments of money are made in making cuts 
and fills to better alignments and grades, but these expendi- 
tures may be in vain if proper precautions are not taken to 
prevent the erosive power of running water from washing 
away the roadbed. 

Seeding Slopes. In order to keep a true cross section, 
the slopes on cuts and fills should be seeded with grass so 
that sod will form at the earliest possible date. Once a good 
sod is started, a big percentage of the troubles caused by 
erosion are eliminated. 

Paving Ditch. Side ditches on grades should be pro- 
tected by either paving the bottom with stone or concrete 
or by placing small dams at frequent intervals to slow up 
the speed of the running water, thus lessening the erosive 
power. Very often the water from the crown of the road 
collects at the edge of the surface metal, runs along the edge 
and does considerable destructive work. This may be 
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HIGScl.-S.- fT. H-Nos-26> near summit bake Langladae Co. Note the 
paved ditch to prevent erosion. : 


eliminated by constructing ‘‘take-offs”’ at frequent intervals 
so that no large amount of water will accumulate. 

Catch Basin—Inlets. It will frequently happen that the 
concentrated storm water reaches the foot of a slope in 
such volume as to do quite serious Gamage in passing over 
the shoulder to the side ditches, or by washing the soil on 
to a bridge floor. This is especially true on pavements 
with raised curbs. This water can be taken off the surface 
by one or two methods—by a catch basin or inlet leading 
to an underground drain, or by paving a spillway from the 
edge of the pavement to the side ditch. 


Fic. 2. Showing rocks and debris which have been carried down by 
flood waters. 
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Fic. 1. Overflow section. Though usually dry, there are immensé 
volumes of water for short periods of time. A short piece of concrete 
road has been built and high water passes over the road without 
damage. 


Fic. 2. Overflow waters from Wisconsin River crossing S. T. H. No. 
18 west of Stevens Point. Safe limits for travel shown by posts. Riprap 
protects embankment on down stream side. 


Fig. 3. Showing Concrete overflow section, 
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Bank and Slope Protection. Ofttimes where a road is in 
the vicinity of a stream which frequently overflows, the em- 
bankments are washed away. Usually these things are an- 
ticipated during construction and the embankments are pro- 
tected against washing by paving, riprapping, or by retain- 
ing walls. However, if these things are not taken care of 
during construction it is the work of the maintenance man 
to protect the embankment by placing brush mats, or stones 
to prevent wash. It is often advisable to grow shrubs, vines 
and small trees at these places, thus tying together the sur- 
face soil in such manner that it will not wash away. In 
many cases the patrolman can use excess stone and rocks 
that are picked up on his patrol section to lay riprap or 
slope walls along the embankment. In laying a slope wall, 
care should be exercised to see that each stone or rock has 
bearing on at least two other stones. This will insure 
strength. Where the stream makes a sharp bend near the 
highway embankment, washouts often occur. The embank- 
ment may be protected by building a timber crib and filling 
this with loose rock or by a timber retaining wall made up 
of log or plank, by concrete or masonry wall. This pro- 
cedure, of course, is quite expensive and is feasible only in 
extreme cases. The growth of brush and small trees will 
help materially to retard the destructive force of flood wa- 
ters. 


SHOULDERS 


Proper Maintenance. The shoulder or that part of the 
roadbed from the edge of the metal to the side ditch is a 
very important part of the road. A large percentage of 
highway accidents is attributable to iack of shoulder main- 
tenance. Shoulders should never be constructed so that 
the height is above the height of the metal on the surface, 
and the slope to the side ditch should be sufficiently flat so 
that the proper cross section may be easily maintained. 
Most highways are built with earth shoulders and for this 
reason considerable attention should be directed to their 
upkeep and maintenance. | 

Surface Waters-Ruts. Surface waters will wash both 
toward the side ditches and parallel to the centerline of the 


Fic. 1. Overflow section. The black bands painted around the. posts 
show the depth of the water and indicate when it is safe to cross. 


Fic. 2. Erosion baffle, designed to keep the ditch along the road from 
washing out. The water drops on to a paved surface and runs almost 
level to the next baffle, where there is another fall on to a paved sur- 
face. ‘ 


Fie. 3, Brush matting protection. The material in these embank- 
ments is usually a coase sand where vegetation scarcely STOWS. Brush 
matting protection is necessary to prevent wave action. 
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' road sufficiently to cause ruts and dangerous places. Ruts 
along the edge of the pavement and road metal may, of 
course, be taken care of by filling them in with gravel, 
crushed stone, shale, or other available surfacing materials. 
The forming of a ditch along the edge of a pavement may be 
prevented to some extent by building an obstruction at fre- 
quent intervals extending from the pavement or surface to 
the edge of the shoulder. This obstruction may be a stone 
slab, or a slab of concrete, which will divert the water to 
the side ditches. : 

Seeding Slopes. To properly protect the shoulder 
against erosion and the elements, the slopes should be sodded 
or seeded. This will permit the true cross section to re- 
main practically in its original condition, and eliminate a 
large amount of extra work for the patrolman. With the 
constantly increasing traffic it is imperative that the shoul- 
der be kept smooth, free from ruts, and safe for travel in 
case additional width is necessary when meeting other ve- 
hicles on the highway. 

Widening. Many roads have been widened several feet 
through maintenance operations, and many more miles will 
be widened in the future. It is very essential that the 
shoulders are well compacted from the very beginning and 
that provision be made to retain the cross section con- 
structed. Too often patrolmen and maintenance men are 
inclined to leave loose earth and rocks along the shoulder, 
with the result that serious accidents often occur. That 
portion of the road from the edge of the shoulder across to 
the other shoulder should always be kept free from any ob- 
stacles or loose material. This applies to all types of road. 


GRASS, WEEDS, BRUSH, ETC. 


Effect of Grass, Weeds, Brush. Allowing grass, brush 
and weeds to grow along the travelled. way has the effect of 
reducing the width of the highway. Wherever the width 
is reduced, traffic is bound to be more concentrated in the 
center of the highway, thus causing excessive wear and in- 
creasing maintenance costs. If the weeds, shrubbery, etc. 
are cut down and not allowed to grow, traffic is spread over 
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the surface of the highway more uniformly, and pe re- 
quires less intensive maintenance. 

Time to Cut. It is the duty of the patrolman to keep the 
weeds cut down at all times. Very often the argument is 
advanced that, to cut the small brush and weeds late in the 
summer will prevent them from growing again during the 
season. However, the travelled way is used from early 
spring to late in the fall and in many cases the year around, 
and the interests of the travelling public must be safe- 
guarded at all times. Therefore, the weeds, grass, brush, 
etc. must not be allowed to grow but should be cut down at 
least twice, and in many localities, three or four times dur- 
ing the season. 

Trimming Trees, Etc. Brush should be cut down, and 
trees on the inside of the sharp turns and approaches to 
railroad crossings should be trimmed to provide good vision 
across the hazardous places. 

Snow Drifting-Increased Maintenance. If brush and 
weeds are allowed to grow along the roadway, or ditches 
and banks, and are not cut before the winter season, they 
will cause snow to drift on the highway or deposit in the 
ditches and thus increase maintenance work the following 
spring. 

Extra Help for Patrolman. In many cases where traffic 
is heavy the patrolman is kept so busy that he is only able 
to take care of the road from ditch to ditch, and in that 
event additional help or a gang should be used, in removing 
brush, weeds, and rubbish: on the right of way. 


SLIPS AND SLIDES 


Hilly Country. Slips and slides usually occur in hilly 
country where deep cuts and fills are very common. Most 
highways in hilly country are constructed along side hills 
and the cross section of the grade is partially in cut and par- 
tially in fill. When moisture seeps into the earthwork there | 
is a tendency for it to slide. In many cases the sliding of 
the cut section fills the ditch on the upper side and causes 
drainage troubles and extra work for the patrolman. When 
there is a slide on the fill section, the fill usually settles and 
develops structures and other features of the highway. 
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Each A Special Case. One can scarcely draw a hard and 
fast rule covering all cases. Each one must be considered 
a special case, as there is a great variation in soils. It is 
very essential, however, to keep the earth dry and free of 
moisture so that the earthwork will not have a tendency to 
slip. ; 

Intercepting Ditch. In many cases, sliding may be pre- 


vented by building an intercepting ditch above the cut so ~ 


that the run-off waters will be diverted to the natural drain- 
age course. 3 

Let Earth Take Natural Course. Generally speaking, 
the best practice to follow is to allow the earth to take its 
natural course and then make provisions to prevent further 
sliding. 

Retaining Wall, Explosives, Etc. This may be taken care 
of in the case of cuts by a retaining wall, or by placing an 
obstruction with piling, planked on the one side. In some 


cases slides may be prevented by roughening the slipping 


plane by the use of explosives. 

Keep Moisture Out. There is one principle, however, 
that will apply in practically all cases and that-is to keep 
the moisture and ground water out of the earth that is apt 
to slide. 

The plates on page 45 show how slides occur and how 
they may be retarded. 


FROST BOILS 


Where They Occur. Frost boils are very common in 
states of the latitude of Wisconsin. They occur on practic- 
ally all types of roads and for this reason they will be dis- 
cussed under this chapter. 

They seem to occur more often in the northern section of 
the state where the frost occurs earlier in the fall and does 
not leave the ground until late in the spring. It is also true 
that where the surface or crust of the road is of a light na- 
ture that they occur very frequently. Where surfacing has 
considerable strength, such as in bituminous roads and 
concrete roads, they do not occur very often. 

Cause. Opinions seem to differ as to what is the exact 
cause of frost boils, but all seem to agree that they are very 


=~ 
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destructive to the road surface, and impede traffic to a great 
degree in the spring of the year. Counties should antici- 
pate the location of frost boils and should be prepared to 
remedy conditions as soon as they occur. They should have 
rock 4” to 8” in size stock piled near bad places in road so 
it may be used when necessary. 


Fig. 1. A good gravel road which is undergoing spring frost con- 
ditions. 


Remedy by—Trenching, Planking, Brush Mats, Ex- 
plosives. In many cases commissioners have noticed “frost 
boils” making their appearance early in the spring and be- 
fore the “boils” reached any great proportion, they im- 
mediately trenched one-half of the road from the center 
- toward the side ditch and allowed the road to drain out 

toward the side. One-half of the road was closed to traffic, 
and immediately after drainage was started to the side, the 
trench was filled with stone or cinders and then traffic was 
allowed to move over the entire road. It is often necessary 
to repeat this operation with the other half of the road. 
Some commissioners have resorted to the use of explosives 
to open up the frost boil and allow it to dry out, after which 
they filled it with gravel and other dry materials. 


In cases where neither of these two methods are applic- 
able, the road has been planked and traffic allowed to move 
over it. Two 3 inch planks spiked together with cleats and 
then spaced 4’-8” center, will carry reasonably heavy traffic. 
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The use of small brush laid at right angles to the centerline 
of the road has also been quite successful. 

_ Draining Surface, Side Ditches. It is very essential in 
the case of all frost boils to see that the side ditches are 
opened up properly to allow the water to get away from 
the road. Where considerable water exists on the surface 
of the road and ruts have been formed by traffic, shallow 
side trenches can be made by the patrolman to allow the 
surface water to run off instead of soaking into the road- 
bed. 


Fie. 1. A well maintained road. Trunk Highway 28, near Reedsburg, 
Sauk County. Note the manner in which the trees are trimmed at the 
turn. 


ROADSIDE BEAUTIFICATION 


Natural Scenery—Importance. One of the greatest 
assets that Wisconsin has is the natural scenery which is 
so prevalent in all sections of the state. The highways are 
used to a large extent for pleasure and it is very essential 
that the right of way and roadside be very attractive to 
the motorist. European countries learned years ago the 
value of beautiful shade trees and have for many years 
been planting additional trees along the highways, road- 
sides, and parks. The problem of roadside beautification 
is becoming a very important one in Wisconsin, especially 
in those sections which are well settled and highly devel- 
oped agriculturally. The patrolmen or maintenance crews 
should be very careful about cutting trees along the right 
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Fie. 1. A gravel road in Pierce County. 


Fie, 2. New type guard rail. The longitudinal plank is at gs 
of the hub:of a motor car. Scene in Trempealeau County. S. T. H. 93. 


Fic. 3. A portion of the Beaver Hill relocation, Trunk Highway 28, 
’ between Spring Green and Plain, Sauk County. The old road had grades 
as steep as 22%. The maximum grade on the relocation is 74%. 
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of way. The only case that may be excused is where a 
tree is an absolute obstruction to travel and might be con- 
sidered a hazard. 

Planting Shade Trees-Clearing Right of Way. Many 
communities are fast realizing the value of beautiful shade 
trees along the highways, and commissioners and patrol- 
men have been very active in planting trees where they do 
not exist at the present time. Grass, weeds, and brush 
should be cut and old logs, stumps, etc. should be removed 
or burned. The practice of piling small stones around sign 
posts and other poles along the highway and covering them 
with a coat of whitewash lends attractiveness to the high- 
way. 

Objectionable Signs. All objectionable signs and other 
features should be removed from the right of way, and the 
patrolman can do very much with the farmers along the 
highway by cooperating with them in keeping the roadside 
attractive at all times. 

Parking Areas, Ete. Many cases exist throughout the 
state where slight relocations have been made at sharp 
turns or corners, and a triangular plat of ground has been 
left at the intersection of two or more highways. These 
small plats of ground can be made very attractive by keep- 
ing the grass cut and the trees trimmed. They make very 
desirable stopping places for tourists and motorists on hot 
summer days. : ee 

Camp Grounds. There are several hundred camp sites 
along the State and County Trunk Highways and much 
good work can be done by the patrolmen by occasionally 
visiting the grounds to see if sanitary conditions exist, and 
also to see that all rubbish and refuse is being removed 
properly, and wherever necessary, eee to the proper au- 
thorities if this is not being done. 
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Fig. 1. Devil’s Island, Lake Superior, Bayfield County. Near S; T. H. 


ae 

Fic. 2. Perrot \Park, and Trempealeau Mountain. One of Wiscon- 
sin’s beautiful state parks. Reached over No. 162. View across the 
Mississippi River from the Minnesota side. 


Fic. 3. A typical Wisconsin tourists’ camp. More than 200 Wiscon- 
sin cities and villages have provided free tourists’ camp sites. 
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FOREST FIRES 


help. 
THE WISCONSIN LAWS SAY: 


1, 


en 


10. 


Ti. 


. That definite 


That the Conservation Com- 
mission has general charge of 
the fire protective forests of 
the state. 


. That special fire districts can 


be established and organized 
for protection against fire. 


. That all town chairmen and 


road _ superintendents are 


town fire wardens. 


. That all conservation war- 


dens are fire wardens at 


large. 


. That all fire wardens have 


authority to order men and 
teams out to fight running 
fires. 


. That all able-bodied men who 


so ordered are required to go, 
under penalty of_arrest. 
methods and 
rates of payment for fire 
fighters are authorized. 


. That a person or corporation 


is liable for the fires they set. 


. That camp fires must be ex- 


tinguished. 

That town chairmen can for- 
bid the setting of fires during 
dangerous dry times, by the 
posting of special warning 
notices, and that during such 
times no one can set a fire un- 
til written permission is re- 
ceived from the town fire 
warden. 

That locomotives must be 
equipped with serviceable 
spark-arresting devices, par- 
ticularly when running 
through forest country. 


12. 


Such Fires on Forest, Marsh and Cutover land are de- 
They should be stopped. Road Patrolmen can 


That all fire wardens must 
render an annual report on 
fires to the State Conserva- 
tion Commission as directed. 


HIGHWAY OFFICIALS, PA- 


Co 


. Every patrolman 


TROLMEN and ROAD 
WORKERS: 


. Many fires break out along 
highways. 
. All these fires should be 


stopped and put out before 
they travel any distance. 


. Every road worker and espe- 


cially every patrolman is 
hereby instructed to drop ev- 
erything and put out every 
fire starting or burning along 
a highway. 

should 
carry a shovel and pail for 
such work. 


. Every patrolman should cau- 


tion campers along the road; 
also settlers and users of the 
road generally, to be careful 
with fire at all times. 


. The utmost caution should 


always be used by the patrol- 
man when burning rubbish 
and other debris on the high- 
ways. 


. Do your bit toward educating 


the public to the point where 
they will realize the serious- 
ness of fires. Patrolmen and 
other highway workers should 
set the example for others to 
follow. 


NANCE 


NTH 


1 


MA 


HIGHWAY 
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THE PROPOSITION 


No one wants to see the country burn up. In spite of 
this, when the weather conditions are right we all know 
that fires are not uncommon. We all know that they are un- 
necessary and destructive. <A distinction ought to be made, 
however, between a beneficial fire and a destructive fire. 
If a man is clearing up a few acres, he must use fire to do a 
good job. If acamper wants a cup of coffee he often builds 
a camp fire for such purposes. Railroads are required by 
law to clean up and burn over their rights of way yearly. 
These are examples of beneficial uses of fire and it would be 
unreasonable to restrict such a use. Fire is an import- 
ant force in developing and cleaning up the country, but 
when any of these fires set for a beneficial purpose are al- 
lowed to get away and burn over thousands of acres, they 
become harmful and destructive. Such broadcast fires 
have devestated thousands of acres of land in Wisconsin. 
These lands should all be growing a thrifty volunteer crop 
of second growth timber that would be from 4 to 10 inches 
in diaméter on the stump now. - We get no trees, no game, 
no water, no natural beauty in fact nothing from fire swept 
areas. Such uncontrolled fires do no good whatever. They 
are totally destructive and should be stopped. 

Fires and Highways. Before the advent of the wide- 
graded highways there was little in the cut-over country to 
stop the sweep of fires. The present county and state 
trunk highways are the best of fire breaks. Where they 
run parallel to railroad lines these highways reduce the 
possibilities of fires from railroads just one-half. The mo- 
torist, however, has been responsible for starting many 
fires. He often is a camper. He generally is a smoker. 
The result, as we all know, is that fires often break out 
along the roads. The causes are many but when they start 
they are always small and at this point the patrolman can 
be of great help. He gets over his patrol section frequently 
and he should never pass a fire on or near the road without 
putting it out completely. Fire suppression is a part of 
road maintenance. Oftentimes a patrolman is maintain- 
ing his section burns the debris on the right-of-way him- 
self. He should never let his fire get beyond control. On 
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numerous occasions patrolmen have let their fire get away. 
To avoid this he should pick out a good day for such burn- 
ing so that the fire can be controlled easily. On a dry 
or windy day he should watch it with extreme care. A 
patrolman who thinks anything of his job should never per- 
mit a fire set by himself or started carelessly by others 
to burn along his section without extinguishing same. The 
best tools to carry for such purposes are a shovel and a 
pail. The shovel is especially useful in a sandy country 
for the soil is easy digging and in a short time a fire can 
be sanded and beaten out. Water is oftentimes handy and 
the pail can be used in such cases to good advantage. — If 
a fire gets too large so that one man cannot attack it suc- 
cessfully, the patrolman should call up the nearest town 
chairman or state fire warden and tell him of the cir- 
cumstances. Every patrolman should consider the protec- 
tion of the country on and adjacent to the highway he pa- 
trols as a part of his maintenance job. 

What the State is Trying to do. The state is making a 
special effort to prevent all uncontrolled fires and to sup- 
press fires quickly after they start. To do so the state 
must have the assistance of all citizens in the regions in 
which the risk from fires is pronounced and especially of 
public officials and workers. The legislature of 1923 au- 
thorized the establishment of special forest protection dis- 
tricts. The legislature of 1925 amplified and broadened this 
law. Under it thirteen forest protection districts have 
been laid out. The limits of six of these have been pub- 
lished and they are being organized as rapidly as possible. 
The idea is that suitably sized areas in which there is 
a material risk from fire will be set aside to constitute a 
unit for protection purposes—that all land outside of in- 
corporate units of government and irrespective of owner- 
ship, whether cut-over or forested—will be protected and 
that this effort will continue year in and year out. There 
may be cases, of course, where special emphasis will be laid 
on some particular area because of special circumstances, 
but essentially the lookout installation, patrols and other 
considerations will be by the district as a whole rather than 
by any portion of it. A district forest warden will be put in 
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charge of the work in each district. The headquarters for 
the districts established have been located at Brule, Gordon, 
Trout Lake, Crandon, Dunbar and Park Falls respectively. 
At each one of these district headquarters a district fire 
warden is in charge during the fire season from April Ist 
to December 1st. The salary and expense of the district 
fire warden, as well as of equipment and other kinds of 
property needed in this undertaking, will be owned by the 
state with the assistance of the federal government. Look- 


Fig. 3. State Trunk Highway 32 showing where forest fire devastated 
a large area in Langlade, Forest and Oconto Counties. 


out towers will be established at commanding points, lines — 
_ of communication between them constructed and the as- 
sistance of all interested agencies sought in this work of 
preventing and suppressing fires. During times of droughts 
and emergencies a special force of emergency fire ward- 
ens will be needed. Plans are made so that this emergency 
field force may come into action as occasion demands and 
that this field force may expand as the risk increases and 
shrink as the risk decreases. All details relating to the 
work in each special fire district will be handled in con- 
junction with the county boards acting directly or through 
a special conservation committee. | 


Fire Protection a Part of Road Maintenance. The pro- 
tection of the country on and adjacent to state and county 
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~ trunk highways should undoubtedly be considered a part 
of the highway maintenance for travelers are not only in- 
terested in the grade and physical condition of the road it- 
self but they are likewise interested in the condition of the 
country through which the road passes. All resources, 
whether a farm or forest adjacent to highways, should re- 
~ celve protection for it should not be overlooked that these 
resources contribute materially not only to the initial cost 
but to the maintenance of the highways themselves. Every 
patrolman should be instructed and should continually ex- 
ercise an interest in protecting the resources of a region 
from any destructive agency and one of the chief of these 
destructive forces is fire. 
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CHAPTER VI 


EQUIPMENT 


Necessary Equipment, Shop. To successfully carry out 
the maintenance work, the county must be properly 
equipped with efficient machinery and possess the necessary 
facilities for keeping it in repair. There is no county in the 
state but what has or should have enough equipment to 
justify a central repair shop. It is true that all equipment 
cannot be moved to the shop for minor repairs, but over-- 
hauling and extensive repairs can be made in such a shop 
at a considerable saving to the county. The shop must be 
in charge of a first-class all-round mechanic, who is 
practical and a good organizer. Minor repairs which be- 
come necessary from day to day out on the job can usually 
be taken care of by someone in the crew or by the patrol- 
man, in case it is his equipment. It often happens that re- 
pair work may be taken care of at local shops. If necessary, 
the shop foreman or one of his assistants can come out to 
the job on short notice. It is quite essential that every 
foreman and patrolman be able to make minor repairs. 


Fic. 1. Shawano County garage and shop. A fine building, Well 
equipped. This county has adequate facilities for keeping its machinery 
in efficient condition. 
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Fic. 1, Wisconsin Highway Commission Shop and Storage shed at 
Keshena Falls, Menomonie Indian reservation. 


The central shop may be an economical or an expensive 
proposition, depending on how the foreman handles it. It 
is not wise to transfer machinery long distances for slight 
repairs, but it must be kept in mind that all tools and 
machinery should be in a good state of repair at all times 
in order to turn out efficient results. Some counties have 
tried to ‘“‘limp” along with old worn-out machinery, which 
in all cases is a very costly practice. On the other hand, 
some commissioners have a mania for purchasing every 
new machine or tool on the market. Whether they need it 
or not. they will find a place for it on the job. There is a 
happy middle course that should be pursued. 
Standard Equipment. In the case of a team grader 
section, the patrolman should be supplied with a patrol 
grader which will stand the strain of four horses pulling it 
on ditch work too heavy for two horses, and which will 
weigh from 1200 to 1600 pounds. He should also have a 
road planer, slip scraper, road plow, stone boat, chain tool 
box, axe, bar, pick and shovel, and other necessary small 
tools. The road drag is practically extinct on State Trunk 
Highways inasmuch as the work performed by them does 
not meet with present day traffic requirements. The drag 
in early days, and even today on the secondary roads, is 
used primarily to move surface soil or metal so that it may 
dry out. Experience has shown that in order to get a 
uniformly even surface, an implement having a longer span 
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than a He must be used. This has led to the use of the 
road planer and the road grader, and various other 
machines used in maintenance work. 

Maintenance Grader or Machine. One of the principal 
requirements of any maintenance machine is that it has at 
least a 9 or 10 foot wheel base, and in most cases a longer 
wheel base is advisable. The small team grader has 
probably been the most important machine in the mainte- 
nance of the State and County Trunk Highways. It will 


Fic. 1. Primitive maintenance methods. The split log drag had its 
day when the horse or, ox drawn vehicle reigned supreme on the high- 
way. 


continue to be an important piece of equipment. However, 
it is advisable on many sections to motorize in order to keep 
the maintenance work up to the requirements of traffic 
conditions. A patrol grader should fulfill the following re- 
quirements: 


1. Wheel base should be at least 9 feet. 

2. Front wheels should be not less than 24 inches in diameter, rear 
wheels not less than 30 inches. Flanges not required. 

3. Wheels should be so constructed that grease can easily be forced 
over the entire length of skein without removing the wheel. 

4, Blade not less than 8 feet and hung equidistant between front 

and rear axle. 

A positive raising and lowering device. Blade must stay where 

placed without the patrolman being compelled to hold the raising 

or lowering wheel or lever in the desired position. 

. Should have a roomy tool box securely fastened to frame. 

. Weight should be from 1200 to 1600 pounds. 

. Rubber tires are advisable. 


or 


COIS 


‘E 


Ak 


HIGHWAY MAIN 


SI 


S9ue 


td 


‘a[qeVaiisep 
IDIAVIU YONU SC Oped}? AAVIAY JON YUSIT AAV St oyjer} OLIYM YIOM poos op [IA AsuBId edA} SIT ‘T ‘SIA 


"BIG I -/- Weld y- NOISSIIWOD) AVMHD/H! NISNODBINA FHL SO FDISIO 
NOISS/LINOD AVMHDIL{ NISNODSIAA FHL AG GINDWSIT 


TINY la TVOdd NIGNOOCIM 


HIGHWAY MAINTENANCE 


62 


‘1OUB[q_ PBOW UISUODSIM 94} JO UBVIG “LT ‘DI 
YING Td CPVOYH NISNOOSIM 

: NY Td 
eb ee S SR (a re ea are = 


FP ADAP 


~ buoy 2:0 4 Px2*%2-20bug pbc 


Sf 
x \ ¥r4 
‘ N N 


ADLIO wey) [sy 


ETE 


oF E] , 


uoued JO PIS ff2/ WIOUf LIDWYAL AA2//\ 


NOILWALTS 


vot any uobou, Fad n aT 


(UM batoeer iia er 
Kota 
5 1 
H 
i 


i 1°29 Mc 
(oxy he 


-9:€7 


63 


HIGHWAY MAINTENANCE 


IWIG ava 


SO WHLIG 


‘IQUB[T POY UISUOOSIM JO SI}eIeq ‘TL ‘Old 


_ UINVE GVOY NIGNOOSIN 


PaN FIVIP SO WLI 


‘eas 24pY/sS mold ed x8 


“| 


v 
T 


aif coho me x 


wory 27 voboy 2 ea vs 


vot] ad/ voboy. a x£ 


EsN SVE SO WL) 


[224s 2P-OYys Md WE «¥ 


Ws 
/sN FOV IG JO TNLIG 


Pals Awoys NaF S54 


Wedy otf UOBEAA 2 rf 


SAINNIY LIFT SO WLI 


wouy af uobo,, ‘ oe a. nee 2 


-9:€/ §.@% Z2/ i Net or [Sy 


64 


Fic. 1. A grader with blade of double width, pulled by a tractor. 
S. T. H. 26 Langlade Co. 


Fie. 2. Truck Pulling two Wisconsin Planners, S. T. H. 12, Dane 
County. 


Fia. 8. Doing Gang Maintenance work with a heavy outfit. 
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Road Planer. The road planer is especially helpful in the 
maintenance of gravel and light surfaced roads. The 
proper time to use the planer is during dry spells when very 
effective work can be done. The ordinary road planer is 
not sufficiently heavy to do any cutting, as it is designed 
primarily to plane surfaces. When cutting of high places 
is necessary, this work can be done more easily and cheaper 
with a road grader. 

Motorized Equipment, Advantages. Where traffic con- 
ditions warrant, the equipment should be motorized in 
order that the section may be covered more often than could 
be done with a team. The average team will travel about 15 
to 18 miles per day, where a power grader will travel 30 to 
40 miles. This is a very important factor after rains and 
wet.spells. It must be remembered that the one-man motor 
grader is primarily a road surface machine and that teams 
will occasionally be required to supplement the work of the 
motor grader. : 

Types Used. The following combinations have been 
used with success in various sections of the state: (1), a 
truck pulling grader or one or two planers; (2), a one-man 
power grader; (3), tractor pulling two graders or planers; 
(4), blade attachments that may be placed on all standard 
trucks. seaa es 

Each combination seems to have its advantages in 
certain parts of the state, or on certain types of road. 
Some commissioners favor one type, while some favor 
another. All the above outfits will do good work but the 
most economical results will be obtained with the one-man 
machine. Where a truck or tractor and two graders are 
used, the services of at least three men are required and 
this naturally will run up the maintenance costs. One 
thing seems to be prevalent, however, on all motorized 
equipment, and that is that there seems to be a tendency to 
develop drivers rather than patrolmen. It must be kept 
in mind that the primary object sought is to give a well 
maintained road surface, and that, while the mechanical 
operation of the equipment is very essential, the results 
obtained on the road are still more important. 

Heavy Outfit. Every county should own and operate at 
least one big grading outfit. By this is meant a large tractor 

5 
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Fic, 1. Heavy grading with teams. Work on a relocated highway in 
Northern Wisconsin. Forest County. 


Fic. 2. Grading with power machinery. A caterpillar tractor work- 
ing four Maney grades in a train. Formerly tractors used mostly in 
place of a snatch team. Now teams are often dispensed with altogether. 


Fic. 3. Blade grader work on a large scale. A 20-ton caterpillar 
tractor is pulling two 12-foot blade graders. This type of machinery, 
with skiled operators, can construct serviceable roads at very low costs. 
Polk County. 
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of ten or more tons, of the big wheel or track laying type, 
and a large, heavy grader with at least a 12-foot blade. 
This outfit should be used in opening up the ditches and for 
grader work where heavy cuts and fills are not necessary. 

Other Equipment. Other equipment necessary for the 
successful performance of all types of maintenance work 
are as follows: Complete portable crushing plant with 
bins and loaders; trucks for hauling; wheelers; slip 
scrapers; fresnos; dump wagons; and small tools such as 
shovels, picks, barrows, etc. 

Many of the equipment manufacturing companies are 
putting good machines on the market, while some are 
manufacturing machines that are very unsatisfactory. 
County commissioners and road builders should thoroughly 
investigate all types before purchasing and make sure that 
when the equipment is put to test it will perform properly 
and produce results in their particular county. Per- 
formance and not price should be the governing factor in 
the purchase of all equipment. It often happens that the 
cheaper machine in initial expenditure is the more costly in 
the end. Therefore, do not always buy the machine that 
is cheaper in first cost but carefully consider all local 
factors, such as soil, topography, type of work, operator, 
and expected results, and you will be better able to choose 
the equipment that fits the conditions in your locality. 

Machinery Rental. The commission will allow a reason- 
able charge for use of county machinery on maintenance 
work, and will honor requisitions carrying machinery rental 
charges provided an agreement has been entered into at the 
beginning of season. <A copy of the signed agreement on 
standard form must be on file at the main office of the High- 
way Commission before any machinery rentals will be 
allowed. 
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CHAPTER VII 


MAINTENANCE OF EARTH ROADS 


Effect of Systematic Maintenance. The systematic 
maintenance of any road or system of roads has a very 
beneficial effect on rural life. It enhances land values, 
betters marketing conditions, improves the social life, ex- 
tends the advantages of the city, broadens the educational 
field, and has a stabilizing influence in general. As may 
be noted from figures in the forepart of this bulletin, the 
great bulk of rural highway mileage in this state is earth 
roads. Figures show that about two-thirds of the entire 
mileage is comprised mainly of earth roads partially im- 
proved, a good many of them very slightly improved. The 
time is not far distant when both the state and the county 
trunk highway systems will be practically surfaced with 
some type of surfacing. A good share of the town or local 
roads will be surfaced with light surfacings, but it will be 
many years before a large mileage of local or town roads 
will be improved with surfacing. For this reason the 
maintenance of this type of road is quite important, 
especially from the viewpoint of the farmer. : 

Classification of Earth Roads. Earth roads may be 
divided into four general classes, as follows: 

(1) Sandy soils 

(2) Light clay soils 

(8) Heavy clay soils 

(4) Natural Road soil which is a combination of sand 
or gravel with clay. 


SANDY SOILS — 


Method. Very little can be done to an extremely sandy 
road with a grader or planer. The best treatment for a 
sandy road is to add clay or top soil and create a crust or 
surface shell that will shed the water and provide a smooth 
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Fic. 1. Gang maintenance in Oneida County. A 40 to 60 horse power 
tractor is used for power, pulling a heavy 12-ft. blade grader. 


~ ~ 


Fig. 2. The manner in which the surplus dirt at the high places is 
moved to the low places, following the tractor and grader. Fresnos 
may be used to good advantage on tis class of work. 


Fic. 3. A view of the same road as Fig. 1. Note the straight, clean- 
cut ditch line. This road is nearing completion. 
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surface for travel. The method to pursue is essentially as 
follows: 

Clay on Sand. Work the loose sand out from the center 
of the road toward the shoulders, taking care that a flat 
subgrade is procured and clay then applied to a depth not to 
exceed three inches in a single application. 

Spreading and Mixing. This is spread evenly over the 
surface of the sand, and with the use of a peg-tooth harrow 
or a similar device it is thoroughly mixed and all lumps 
pulverized. Then with the use of a disc harrow, farm 
cultivator, or a similar device, the clay is thoroughly mixed 
with the top four or six inches of sand. In this process a 
thorough and uniform mixture of the sand and clay should 
be secured. 

Proper Amount of Clay. The object is to use sufficient 
clay to fill the voids in the sand and no more, and to mix 
the materials so thoroughly that there will not be any 
lumps of clay or pockets of loose sand. Too much clay will 
cause the surface to become slippery and rutted in wet 
weather and too much sand will cause it to become loose and 
mealy in dry weather, either of which is undesirable. Not 
all clays will satisfactorily bind with sand. There seems 
to be a great variation in the quality of clays throughout 
the state. A simple test of quality may be made in the 
following manner: | 

Testing Clay. Take a handful of clay, wet it sufficiently 
to make it plastic, and work it into a well compacted ball. 
Place the ball on a board or on top of a fence and allow it to 
thoroughly dry out. After the ball has become hard and 
dry, immerse it in water. If it dissolves quickly, you may 
be sure that it does not contain the proper bonding 
qualities. However, if it retains its shape in the water but | 
disintegrates slowly, the clay may be considered suitable. 
It must be borne in mind that it is not always possible to 
get the desired quality of clay due to the fact that it must 
be hauled, in many cases, for long distances. This, of 
course would not be economical and may warrant the use of 
inferior clay. 

Use of Grader or Planer. After a thorough mixture of 
the clay and sand has been effected, a grader or planer 
should be used to fill the depressions and cut down the high 
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spots to form a uniformly smooth surface. Should the 
surface become loose or mealy during dry weather, more 
clay should be added, and if ruts and mudholes appear after 
rainy weather, more sand should be added. To get the de- 
sired results will require careful observation and constant 
maintenance. After a patrolman has worked with this 
type of road a short time he becomes accustomed to the 
various .mixtures required and before long can properly 
adjust the soils to get a desirable wearing surface. Many 
miles of this type of road have been built through mainte- 
nance operations in the state. For light traffic it gives a 
very good surface, and also may be used as a base for gravel 
or other surfacings at some later date. | 


Use of Bark, Shavings, Marsh Hay, Straw. In quite 
a number of counties sandy spots in a road have been 
temporarily taken care of by placing bark, shavings, marsh 
hay and similar materials. These, of course, are just 
temporary and will not last for any length of time. It is 
well, however, for the patrolmen to know that such 
materials may be employed to temporarily take care of 
traffic when conditions demand. 

Use of Bitumens. It is believed that a suitable surface 
can be procured by a mixture of sand and bitumen. Some 
experiments have been tried along this line and the Com- 
mission expects to experiment further in a hope to find 
another solution of the sandy road problem. 


CLAY SOILS 


Characteristics. There are certain sections in the state 
where heavy clay soils predominate and where surfacing 
materials are rather scarce. A clay road during dry 
weather, outside of being dusty, gives a very satisfactory 
surface to drive over. However, in wet weather it gives 
considerable trouble to traffic. It becomes very slippery 
and ruts and mudholes form, thus requiring constant work 
on the part of the patrolman to keep the surface uniform 
and smooth. Where gravel and crushed stone are not 
available and sand may be found, this may be used with 
quite satisfactory results. 
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Fig. 1. Pauls Hill, Richland county, gettig the first spring dragging 
by the patrolman. Note the rut near the center of the road. 


Fic. 2. The same road after having been properly dragged, the 
ditches cleaned out, and the bank slopes properly taken care of. 


Fie. 3. Red Clay Road, Douglas County, east of Iron River. 


HiGHWAY MAINTENANCE 73 


Sand on Clay, Spreading and Mixing. The traveled 
section of the clay road is scarified to a depth of two or 
three inches and the material pulverized with a disc harrow 
or some similar device before applying the sand. Sand is 
then applied to a depth of four to five inches and thoroughly 
mixed with the clay by the use of a harrow or cultivator. 
The surface is then shaped to a uniform cross section with 
a blade grader. The idea is to get a uniform mixture of 
sand and clay in the same manner as described under Sandy 
Soils. Excellent results have been secured by applying six 
or eight inches of coarse sand at one time and permitting 
travel to force the clay up through the sand during rainy 
weather. When this method is employed the best results 
are obtained by applying the sand late in the fall or in the 
early spring. 

Use of Grader or Planer. By continuous use of the 
grader or planer or either of the above methods, mixtures 
of sand and clay will give a fairly adequate surface at a 
minimum cost. Where a plain clay surface is being main- 
tained, care must be taken not to fill the ruts formed after 
rainy weather with wet spongy material. They may be 
filled with dry earth or sand or gravel but in any event the 
clay should be allowed to dry out. Patrolmen often feel 
that they cannot do any grading or planing on a clay road 
until it is dried out. In order to get the best results the 
patrolman should get out when the surface is really too 
wet and he will find that by the time he has completely 
covered his section the surface has become very dry and 
hard, and if he were to wait until the entire surface had 
dried out it would be practically impossible to get a 
smooth surface. 


NATURAL ROAD SOILS 


Sand and Clay Mixtures. In quite a number of counties. 
in the northern part of the state the soil seems to be a 
natural combination of sand and clay or, in some cases, fine 
pravel and clay. This gives a very satisfactory road to 
build and maintain for light traffic. Many of the roads in 
the northern part of the state that consist of this material 
will be adequate for quite a number of years under the 


—~ 
— 


HIGHWAY MAINTENANCE . 


The above is a view of the Wisconsin Road Planer at work. This 
planer is a combination of the good features of several types of planers 
now in use. 

It is designed to fill ruts, actually planing the surface between the 
runners, leaving the material exactly where it was prior to the rain. 
It will neither add nor remove crown. This is work that can be done 
cheaper and better with a light blade grader. The high spots are cut 
off by the two first or cutting blades and moved back and forth between 
the runners a sufficient number of times to insure filling all ruts, holes, 
or depressions. The third blade is so placed that the lower or cutting 
edge is one-half inch. above the bottom edge of the runners. This 
permits a portion of any surplus material to pass out under the blade, 
thereby getting away from loading up. The fourth or leveling blade 
has. no opening but is so placed that the bottom edge is one inch above 
the bottom of the runners and allows all surplus material to pass 
under the blade. An apening in the runner immediately ahead of the 
end of the fourth blade nearest the end of the planer, permits any 
stone or gravel loosened by the cutting blades to be discharged. No 
earth passes out through this opening. 


The first and second blades should be set flush with the iron shoe of the 
TUNners. : 
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regular patrol method. New material must be brought in 
from the ditches and the sides frequently as the old be- 
comes worn and loses its binding qualities. 

In order to keep an earth road smooth, whether it be a 
combination of sand on clay or clay on sand, or natural soils, 
the surface should be graded.from one shoulder across the 
road to the other shoulder. The patrolman should start 
with his blades set at an angle of approximately thirty de- 
grees and move the material toward the center of the road, 
and when reaching the other end of his section he should 
reverse the blade and continue the operation toward the 
other shoulder, depositing the excess material on the 
opposite shoulder. At his next grading operation he should 
begin at the shoulder where he left off and repeat the meth- 
ed outlined above. This will assure keeping the surface uni- 
formly smooth and all depressions filled and high places 
cut down. He should always remember however that, after 
rains he should blade the center of the road first. 

The matter of drainage, side ditches, outlet ditches, 
culverts, drain tiles, etc. is discussed under Chapter V. 
The principles outlined there apply to this type of road. 
The matter of erosion, shoulder maintenance, cutting of 
grass, weeds, brush, etc., slips and slides, frost holes, road- 
side beautification are also covered in Chapter V. 


Hic. 3. Barth Road; .S. “3. o.219; lowa: County. 
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CHAPTER VIII 


MAINTENANCE OF GRAVEL, SHALE, MINE TAILING 
AND DISINTEGRATED GRANITE ROADS 


Natural Deposits. Wisconsin is quite well supplied with 
gravel deposits in various sections of the state. There are 
a few localities where it is very scarce but generally speak- 
ing this type of material is very commonly used. Deposits 
of shale and disintegrated granite occur in certain counties, 
while mine tailings are to be found in the region of the lead 
and zinc mines in the southwestern part of the state. All 
of these materials are satisfactory for surfacing purposes. 
Gravel, of course, will probably wear longer than any of 
the other materials. 

Shale. Shale deposits occur in the western and south- 
western counties. It varies in quality from the brittle 
sandstone with very little binder to the compound having a 
large amount of clay binder. Experience has shown that 
the deposits having a moderate amount of clay present make 
the most statisfactory surface. In many of the counties 
where gravel is very scarce, nature seems to have left shale 
deposits, thus making it possible for these counties to have 
some surfacing material. 

Shale roads are built substantially in the same manner 
as crushed stone and gravel roads with the exception that 
shale is not put through a crusher, however, the material 
binds much more readily and forms a very densely com- 
pacted surface. When shale surfacing is dry very little 
grading or planing can be done on it. The time to fill de- 
pressions and cut down uneven spots is immediately after 
a rain, or during the spring when frost is coming out of the 
ground. If there is too much binder present in the shale, 
it is apt to get slippery during rains and it is advisable to 
put on a light surfacing of coarse sand or pea gravel. Dur- 
ing dry weather shale surfacing is practically as hard as a 
pavement and is very satisfactory if the depressions have 
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~ been filled and the high spots cut down, but it is apt to get 
dusty from the small particles that wear off under traffic. 
In many localities where gravel is scarce and shale is avail- 
able, shale is used for a base course and is quite satisfactory 
for this purpose. For the top course gravel is used and 
this combination makes a very good road. 

Disintegrated Granite. Deposits of this material which 
makes a good temporary surfacing are quite numerous in 
the north central part of the state. It consists mainly of 
broken-up particles of granite. There is a wide variation 
in this material from the hard, which is practically all 
metal, to the soft, which contains a large amount of clay 
and other materials. The maintenance methods to be em- 
ployed on this type of surfacing are similar to those dis- 
cussed under shale roads except that when depressions oc- 
cur more material must be added and in all cases there 
should be stock piles scattered along the highway. 

Mine Tailings. Mine tailings are used quite extensively 
in the southwestern part of the state where there are quite 
a number of lead and zinc mines. This material is the 
waste from the ores mined in this locality. When placed 
on the road it looks very much like a finely crushed lime- 
stone, and while it does not wear as well as crushed stone 
or gravel, it makes a very satisfactory surface for traffic. 
New materials must be added from time to time to keep up 
the original depth of surfacing as it wears rapidly under 
heavy traffic. Care must be exercised not to draw in too 
much clay in the grading and patrolling operations. 


GRAVEL 


Abundance of. As stated in a previous paragraph, 
gravel is the most abundant road surfacing material to be 
found in Wisconsin and as a consequence, there are more 
miles of road surfaced with gravel than with all other types 
combined. This type of surfacing must take care of traf- 
fic on many of our main highways until a more suitable 
surface may be built, and in many cases it will be the main 
surfacing for several years to come. 

Classification. Gravel roads in Wisconsin might be 
divided into two classes, namely, those roads which have 
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Fic. 1. A portable gravel producing plant in Iron County. 


Fig. 8. Gravel road construction, spreading gravel. The truck 
operators become so skillful that the gravel requires scarcely any moy- 
ing after being dumped. 
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been built according to specifications with proper depth 
and width and proper gradation of materials, and those 
which have been built through maintenance operations in 
several light layers. The latter class usually is not of full 
depth and may be called light surfacing. It will take care 
of moderate traffic while the first class mentioned will take 
care of fairly heavy traffic very adequately. 

Pit Run Gravels. In the early days of highway construc- 
tion a good many gravel roads were built of material taken 
just as it occurred in the pit, but experience has shown that 
it is almost impossible for a patrolman to keep a uniform 
cross section with pit run gravel or to maintain this type of 
surfacing economically. During the past four or five years 
practically all of the old pit run gravel roads have been re- 
built by scarifying and resurfacing. 

Standard Specifications. The Wisconsin specifications 
now require that all materials in one course gravel roads 
must pass through a one inch round opening. This pro- 
vides a material that may be readily graded or planed by 
the patrolman. Where a two course road is built, the bot- 
tom course shall consist of a mixture of gravel, sand and 
clay, all of which must pass a two inch screen, the top 
course to consist of the same material as used in the one 
course road. The one course road is usually built on the 
lighter soils whereas the two course road is more satisfac- 
tory where heavy soils are encountered. 

Construction Features. In order to properly maintain a 
gravel road, the patrolman must have a working knowl- 
edge of the construction features as proper maintenance 
- really consists of building up or adding materials from 
time to time. Practically all gravel roads built today have 
the maximum depth at center and are feathered at the 
edges, and the surfacing is spread in many cases over the 
entire width of roadbed. This provides a wide space for 
traffic to use and the concentration is, therefore, minimized, 
resulting in more economical maintenance. 

Placing, Mixing, Grading. Before applying gravel, the 
subgrade must be graded to a flat cross section, and in 
many cases it is advisable to have it slightly concave. The 
surfacing should then be placed, preferably in thin layers 
of not to exceed four or five inches. Where it is dumped 
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on the subgrade in loads, it should be immediately spread 
and a grader should be employed to constantly move the 
material from one side of the road to the other, thus mak- 
ing a uniform surface. The most important period in the 
construction of a gravel road is during the actual deposit- 
ing of the material and the time during which the gravel is 
“setting-up” or compacting. A uniform surface is depend- 
ent on the care and attention given the material during 
construction and immediately thereafter. In very few 
cases are gravel roads closed to traffic during construction. 
This permits traffic to assist in compacting the surface. 
Very seldom is a roller used on a gravel road. Where the 
deposit contains very little clay binder, it is necessary to 
add clay at the time of depositing the material on the sub- 
grade. The clay is mixed with the gravel by a blade grader 
or a similar device. Some deposits have an overabundance 
of binder and in that event it must be screened out in order 
to get a satisfactory surfacing material. The maintenance 
of gravel roads like all other types should begin the moment 
the material is placed on the subgrade. Patrol maintenance 
alone will not be sufficient. It is very necessary on many 
of the roads to use gang crews in resurfacing and widen- 
ing, etc. The following rules will apply to practically all 
gravel roads: 


Fic. 2. Gravel road, before gravel has packed. ‘Traffic and patrol 
maintenance will soon iron this out and a smooth surfane will result. 
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Important Factors. 1. Be sure that the road goes into 
winter in the best of condition. Ditches and culverts must 
be free and open. The surface must be smooth and free 
from holes and depressions, and it should have sufficient 
crown to take care of surface waters. In fact, during the 
fall season a gravel road should have slightly more crown 
than during the summer months. Have just enough crown 
to shed the water and no more. Experience has shown that 
four inches in 24 feet is sufficient. To the casual observer 
this would appear practically flat. 


2. The entire road should be graded with a large grad- 
ing outfit, moving the surface material from one side to the 
other, cutting down the high spots and filling the depres- 
sions, thus giving the patrolman a good surface to start 
with in the spring. = 

3. Add new material at all places where the original sur- 
face has broken through under heavy traffic or by spring 
frost conditions. In order to keep up the original depth, a 
light coat of material should be applied over the entire 
road. | 

A. Keep a mulch of fine gravel about one-half to one inch 
in depth over the surface at all times, and move this from 
side to side with the grader in the regular maintenance 
operations. 2 | 


Surface Treatments. The ordinary gravel surface will be 
economical and serve adequately for light traffic, but when 
traffic reaches an average of 300 or more vehicles per day, 
some form of surface treatment is necessary to (1) pre- 
serve the original investment by conserving the material, 
(2) to provide for safety by eliminating the dust nuisance, 
and (3) to increase the efficiency of the highway. 

Up to this amount of traffic there is probably no question 
but what the addition of material from time to time will 
keep the road in very good condition at a lower cost per 
mile per year than by any form of surface treatment. How- 
ever, an important factor to keep in mind is the annual loss 
of material on the many miles of gravel road. This loss can- 
not go on indefinitely without seriously hampering the econ- 
omy of gravel road construction. The most common palli- 
atives used thus far by the various states are: Calcium 

6 
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ic. 1. Gravel crushing machine with revolving screen. The screen 
rejects material that is too fine, as well as that which is too coarse. 


A 

Fic. 2. A gravel crushing plant in operation. The gravel is delivered 

by a drag line bucket. The erushed material is elevated into the bin by 
means of a belt, for loading into the trucks. 


Fic. 8. Discharging crushed gravel directly into the truck. his plant 
can operate only when there are motor trucks on hand. Production 
would be increased if bins were installed. 
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Chloride,—Light asphaltic road oils, 
um asphalts. 


Light tars and Medi- 


CALCIUM CHLORIDE TREATMENT 


Method. Calcium chloride has been used quite extensive- 
ly throughout this state and more so in some of the neigh- 


boring states in combatting the dust nuisance. This type of 
treatment is quite satisfactory, but it requires the regular 
patrol operations to keep the surface smoothed up at all 
times and requires at least two treatments per season. Cal- 
cium chloride should not be used on gravel surfaces having 
a large clay content as the moisture drawn from the air 
would tend to make the surface slippery and would have 
the same effect as a shower of rain. Before treating the 
road, it should be properly shaped to a uniform cross sec- 
tion and then the first application of about three- fourths to 
one pound of calcium chloride per square yard should be 
placed with an ordinary lime sower or similar device. This 
treatment should be followed with a second treatment of 
about the same quantity per square yard from a month to 
six weeks later. If the season should be an unusually dry 
one, a third application may be found necessary. Ex- 
perience shows that approximately two pounds per square 
yard per season works out very satisfactorily on the average 
gravel road. Some prefer two applications where others 
believe three, using smaller quantities for each application, 


Fic. 38. Applying Calcium Chloride on a gravel road, 
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are more satisfactory. That is a problem that should be 
worked out for each individual case. 

Costs. Considering the above as an average, the cost 
per season for materials and labor in applying the treat- 
ment would vary from three to five cents per square yard 
The time and expense of the patrolman in daily patrolling 
the surface should be included. This would add approx- 
imately $150.00 to $200.00 per mile per year, making a 
total cost per mile of between $400.00 and $600.00 depend- 
ing upon the width treated. The calcium chloride treatment 
does very well in keeping down the dust and holding the 
material on the surface, but it must be repeated annually 
as it has no permanent effect. 


LIGHT ASPHALTIC ROAD OILS 


Method. Light asphaltic road oils have been used to 
some extent on gravel roads but to a larger extent on dirt 
roads. It may be said that this type of treatment will also 
keep the dust down and provide a satisfactory riding sur- 
face for a limited time.- The oil also waterproofs the sur- 
face to the extent that it will shed water very rapidly dur- 
ing rainy spells. One disadvantage in this type of treat- 
ment is that the surface will gradually become smooth and 
shiny in spots and, as the oil evaporates, it will start to dis- 
integrate and thus cause a very rough and uneven riding 
surface. This may be eliminated to a certain extent by 
keeping a light mulch of fine material on the surface at all 
times, and grading it from one side to the other, thus pre- 
venting a crust from forming. Usually about one-half gal- 
lon of oil per square yard will suffice on the average gravel 
road, although it often becomes necessary to make a light 
second application later in the season to preserve the ori- 
ginal smooth surface. 

Cost. The light oil surface treatment will cost approxi- 
mately $350.00 per mile per year, plus the patrol mainte- 
nance cost which will bring the total per season between 
$500.00 and $600.00, or about four and a half to six cents 
per square yard. Treatments the following year will re- 
quire less oil per square yard and thus the cost the second 
year will be decreased slightly. The road should be scari- 
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Fic. 1. Light tar treatment of a gravel road. Shaping road prepara- 
tory to application of tar. 


Fic. 2. Sweeping the road preparatory to the application of tar, 
following shaping. Note the sand placed for use following the second 
application. It should not be delivered until after the first application 
of tar. Note also the dust. This is good road material which is con- 
stantly being blown away and must be replaced under old methods of 
maintenance. 


Fic. 8. Making the first application of tar. This is known as the 
Main Method or Skin Treatment. Require scarifying and retreatment 
each year. 
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fied annually and it is very necessary that these treatments 
be followed up from year to year if a uniform surface is to 
be maintained. If this is not done, the surface will soon 
disintegrate and become very rough. 


LIGHT TAR TREATMENTS 


Methods. More miles of gravel road have been treated 
with light tars than with any dust palliative except cal- 
cium chloride. In general there have been three methods 
employed; (1) that which provides a skin treatment 
where the penetration is less than 1 inch; (2) a treatment 
where a penetration of approximately 114” to 2” is attained 
by mechanically mixing the tar and surface gravel with a 
grader and allowing traffic to compact the material; (3) 
where the surface materials are mechanically mixed the 
same as in case two, and a light roller is used to compact 
the treated portion. The first named treatment has been 
used a good deal in several states with considerable success 
but that type of treatment requires annual scarifying, re- 
shaping and retreatment. The surface will not usually go 
through the winter season without being broken up by 
winter traffic and therefore requires scarifying each spring. 


THE SKIN TREATMENT 


The skin treatment may be briefly outlined as follows: 

Method. The road to be treated is brought to uniform 
cross section and excess loose material is removed from the 
surface by a power sweeper. After the sweeping opera- 
tions are completed, the surface of exposed metal should 
present a mosaic appearance. An application of about one- 
sixth of a gallon per square yard is then applied with a 
power distributor. Tar may be heated not to exceed 125°F. 
to facilitate distribution and penetration. This is allowed 
to penetrate for at least 48 hours. No absorbent is used 
after the first application of tar. If traffic cannot be con- 
veniently shut off it is allowed to move over the road. The 
second application of about one-third gallon per square 
yard is applied from two days to a week later, this applica- 
tion being immediately followed with coarse sand or pea 


Fie. 1. A tar treated road after one winter. The traffic has shown 
through the tar covering in many places. This road_is ready to be 
secarified preparatory to its yearly treatment. (Stin treatment) 


Fig. 2. Scarifying tar treated road preparatory to the second yearly 
treatment. Same as above. 


Fic. 3. Shaping a tar road that has been scarified, preparatory to 
the second yearly treatment. Same road as in Figs. 1 and 2. 
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gravel. If the tar shows a tendency to bleed, more sand 
should be applied. Within a few days, traffic will gradu- 

ally iron out this surface making it appear very much like 
a bituminous macadam or an asphalt surface. The pene- 
tration, however, is from 14” to 34”.. Any holes that may 
appear in the surface are patched from time to time by 
material consisting of. a mixture of 17 gallons of light tar 
mixed with 1 cubic yard of coarse sand. This treatment 
has been used quite extensively in the states of Maine, New 
Hampshire and other eastern states with considerable suc- 
cess but it has been found necessary to scarify and retreat 
each year. The annual cost will vary from 8c to llc per 
square yard for the first year. Subsequent treatments 
will decrease slightly in cost due to the fact that less tar is 
required in succeeding years. . 


WISCONSIN SPECIAL MIXING METHOD (Traffic Bound) 


Method. This method was especially devised to do away 
with the annual scarifying and retreatment operations and 
it is especially adapted to gravel roads having an inch or 
two of loose material on the surface. Under this method 
the road is brought to uniform cross section and it is quite 
desirable to have some loose material on the surface. An ap- 
plication of about 1/4 to 1/3 gallon per square yard is then 
placed on the entire surface. ‘The amount of tar will de- 
pend somewhat on the porosity and the absorbent power of 
the surface materials. Immediately following the first 
treatment, a large blade grader with blade set at an angle 
of approximately 45 degrees and at a depth of 34,” to 1” 
moves the material a few feet beyond the center of the road. 
The distributor immediately follows the large grader with 
an additional 1/4 to 1/3 gallon per square yard. The ma- 
terial previously moved to the center of the road is then 
moved back over the freshly applied tar. The same operation 
is followed for the other half of the road and in order to get 
a thorough mixture of the tar and surface gravel the entire 
surface should be moved back and forth several times with 
the grader. After traffic has been allowed to use the road for 
a week or ten days, the necessity of a light seal coat may be 
easily determined. Usually the movement of traffic over 
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Fic. 1. Wisconsin special tar treatment of gravel road, (Traffic- 
bound) This view shows grader immediately following distributor, push- 
ing the treated gravel to the center. 


Fia. 2. The second application of tar is being placed on the newly 
exposed subgrade. Mixing method. 


Fic. 3. Grader pushing material back over the second application. 
Mixing method. 
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the road irons out the surface to such an extent that some 
of the tar works up to the top and sufficiently seals the sur- 
face so that an additional treatment is not necessary. How- 
ever, if it is found that the tar does not readily work to the 
surface a light seal coat followed with an absorbent of 
coarse sand or pea gravel is advisable. Extreme care 
should be exercised not to use too much tar, for if there is 
too much binder present the surface is apt to shove or 
wrinkle. With this method it has been found that a crust 
or mat of 114” to 2” in thickness is built up. The amount 
of tar required varies from 2/3 to 3/4 gallon per square 
yard and the cost varies from 9c to 14c. While experi- 
mental pieces of road, treated with this method have only 
been in service for two or three years, it is safe to say that 
under this treatment a reasonably smooth surface may be 
maintained for several years with put a light application 
every two or three years. ; 

Cost. The original cost per mile on an 18 foot width is 
from $900 to $1,200 per mile. The succeeding years the 
cost will depend on the amount of patching necessary and 
this is usually very small if the original treatment was prop- 
erly placed so that over a four or five year period the av- 
erage cost per mile is cut down to approximately $600 or 
$700. It is unnecessary to scarify this surface each year 
as is the case with the skin treatment outlined above. 

Advantages. The one emphatic complaint that motorists 
have against oiling or tarring of any description is that 
their cars get spattered with oil or bitumen and this causes 
them extra expense and inconvenience. By treating a road 
under the mixing method this objection is practically elimi- 
nated, as traffic is allowed to use one-half of the road while 
the other half is being treated. Experience has also shown 
that by immediately mixing the bitumen with gravel that 
the resultant mixture is not readily picked up by the moy- 
ing vehicle but on the contrary traffic tends to compact th 
surface. A 
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Fig. 1. Same road as in Figs. 1, 2 and 8, page 89, about four hours 
after the mixed material has been spread and shaped. Note how the 
road has ironed out under traffic. 


Fic. 2. Same road as above, about two weeks later. 


Fic. 3. Mixing patching material. 
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THE MIXING AND ROLLING METHOD 


This method is the same as the mixing method except 
that instead of allowing traffic to iron out the surface, a | 
light roller of not more than five tons in weight is used to 
compact the material. The advantage in this method is 
that the surface is smoothed by rolling the entire width 
immediately after the mixing has taken place and traffic 
will not be inclined to follow the same rut. In other words, 
it will be distributed evenly over the entire surface where- 
as in the traffic bound mixing methods vehicles are in- 
clined to follow the ruts of the vehicle that preceded. The 
cost of the mixing and rolling method is practically the 
same as the preceding method. 


MEDIUM ASPHALT 


Method. Treatment with this material is somewhat 
different than with light tars. Usually it is applied in two 
applications about six weeks apart. After the first appli- 
cation a planer or drag is used constantly over the surface 
at the same time allowing traffic to iron it out. The second 
application is placed about six weeks later and is followed 
with a covering of coarse sand. While there have been 
but a few miles of gravel roads treated by this method in 
Wisconsin, it is believed that satisfactory results may be 
obtained with medium asphalt. 

Value of Surface Treatments. Surface treatments 
render a definite service to the road user as well as to the 
one who lives along the highways. The expenditures can 
be easily justified where traffic is heavy enough to warrant 
the treatment. This is especially true when you consider 
that on the average plain gravel road which has a traffic of | 
500 or more vehicles per day that the annual loss in ma- 
terial on an 18 foot width is from 300 to 400 cubic yards 
per mile. Figuring this at $2.00 per cubic yard in place we 
would have $600 to $800 per mile loss in material each 
year if it is not surface treated. No community is so well 
supplied with materials that they can afford to lose this 
amount each year indefinitely. Even if the road will even- 
tually be paved with a durable pavement, materials must 
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be conserved for the secondary and local roads. In addi- 
tion to making the saving in material there is elimination 
of the dust nuisance which has been responsible (1) for 
many of the highway accidents and unsanitary conditions, 
(2) for deterioration of motor equipment, clothing, build- 
ings, furnishings and farm crops, and (3) for decrease in 
efficiency of the highway. When you consider what this 
means on the many thousands of miles of gravel roads on 
the various state systems it is obvious that a surface treat- 
ment renders not only a true highway service but it is a 
sound business proposition. It does not take the place of 
a durable pavement but it bridges the gap between the plain 
low type surface and the durable pavement. It is a main- 
tenance and not a construction problem. It must be kept 
in mind that the great bulk of highway mileage is either 
surfaced with a low type surface or not surfaced at all and 
this will continue to be true for many years to come. 
A comparatively small mileage of cur main highways will 
be paved each year with high type surface, but finances 
will not permit the building, within a few years, of all pri- 
mary or state systems of highways with a durable pave- 
ment. Until this can be accomplished we must adequately 
take care of highway traffic in the best possible manner 
within the means at hand and from the experience already 
had by many of the states it may safely be stated that a 
gravel road may be made a smooth, safe and dustless road 
at a moderate annual cost, in fact, at a less annual cost 
than the interest on the investment in a high type road for 
a limited time. By this it is not meant that paving with 
high type surfaces should be discouraged, but on the con- 
trary surface treatments should serve only as a stepping 
stone to higher types. A gravel surface treatment is not 
a pavement and cannot be treated as such. ' To do work 
by any of the above methods and not make provisions for 
follow up maintenance is to invite failure. However, 
where the work is properly done and properly followed up 
a gravel road can be strengthened to carry increased traffic 
economically and safely. About 450 miles of gravel sur- 
face were treated with light tar by the mixing method in 
Wisconsin during the seasons of 1923, 1924 and 1925 and it 
is believed from the results obtained thus far that in this 
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type of treatment is a solution of the dust problem on 
gravel roads. 

The problem is plainly one of making the best of that 
which we have and to proceed gradually along sound busi- 
ness lines and provide for the motoring public a safe, effi- 
cient, dustless highway until a high type pavement can be 


built. 
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CHAPTER IX 


MAINTENANCE AND REPAIR OF MACADAM ROADS 


Types. The two types of macadam roads built in Wis- 
consin are the waterbound and the bituminous. In the 
early stages of the state aid law quite a mileage of water- 
bound macadam roads was build. This type, however, has 
been rapidly replaced by gravel and other light surfacings, 
especially so since the passage of the state trunk highway 
law in 1917 providing for the maintenance of the State 
Trunk Highway System. The small mileage of macadam 
roads being built today is accounted for by the fact that 
this type of road cannot be easily maintained by blade 
grader operation which is the basis of all state highway 
maintenance. 


WATERBOUND MACADAM 


Method. The only method of successfully maintaining a 
waterbound macadam road is by surface treatment which 
adds considerably to the cost and which does not give 
enough additional service to use this type in lieu of gravel. 
In order that the limestone in certain sections of the state 
may be utilized as surfacing material, it is crushed to the 
size of the standard specification gravel and the road is 
built in the same manner as a gravel road is built. This 
permits patrol maintenance with a grader or planer. In 
some cases the entire depth of surfacing is of the same 
material, namely, that passing a one inch opening, but 
where heavy traffic is anticipated a base course of heavier 
stone should be used. A few miles are being built each 
year using three to four inch stone in the base course and 
the finer materials in the top. In surface treating a water- 
bound macadam road, it is quite necessary to employ a gang 
of several men. This work cannot be done by the patrol- 
man. The following method of surface treatment has 
given satisfactory results and may be used on all water- 
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Fic. 1. Patching a tar treated gravel road. The hole to be patched is 
still small but the sooner these holes are patched the better. 


Fic. 2. The finished patch. The hole has been cleaned out, the patch- 
ing material applied, and patted into place with the back of the shovel. 
Traffic will do the rest. 


Fic. 3. Extensive patching. These large patches resulted from a Sera: 
poor surface. ‘Traffic will iron the patches out so they can scarcely be 
distinguished from the rest of the road. 
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bound macadam roads. The necessary patches are made in 
the road by either of the following methods: 

Cold Patch. For deep patches, crushed stone passing a 
one inch ring and retained on a quarter inch ring, is mixed 
with 15 to 20 per cent of clean, sharp sand and 16 to 18 
gallons of bitumen per cubic yard. This should be allowed 
to cure for several days as it will make a more satisfactory 
material to work with. Usually this is made at a central 
mixing plant and delivered to the road by truck. Where 
only small quantities are necessary, ft may be mixed by 
hand on a plank platform. For shallow patches, a mixture 
of bitumen with coarse torpedo sand, all passing a one-half 
inch ring, is used. The holes should be swept clean, if 
necessary, any loose material should be removed. Where- 
ever possible, the bottom of the hole should be made larger 
than the opening at the top. This will key the patch into 
the old pavement. The hole should then be painted with 
bitumen. If the hole is several inches deep, the larger 
patch material should be used on the bottom and the finer 
material on top. The patch should be thoroughly tamped 
and, if necessary, a seal application followed by sand may be 
applied. 

Heavy Asphaltic Oil or Refined Tar. The holes should be 
cleaned and painted with bitumen the same as described 
under the cold patch method. Place the loose stone and 
tamp well. Apply sufficient bitumen to cover the surfaces 
of all stone, making sure that too much is not used. Cover 
this with stone chips one-fourth to one-half inch in size 
and again tamp. Care should be exercised in making the 
patch come flush with the surface of the old road. A small 
straight edge is often very helpful in bringing this about. 


Surface Treatment. Sweep the surface clean with a 
power sweeper and wherever necessary use hand brooms 
to clean out materials left by the power sweeper. Close the 
road, if possible. Then apply a light tar or asphaltic oil 
with a pressure distributor. The first application should 
consist of about one-fourth gallon per square yard, this 
to be followed by a second application of about one-third 
gallon per square yard in 24 to 48 hours. This should be 
immediately covered with pea gravel, stone chips or coarse 
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Fic. 1. The Sauk County quarry. Rock is crushed and screened for 
tien highways in the same manner as gravel. A permanent in- 
stallation. 


Fig. 2. A portable crushig plant. This plant furnishes a finely crush- 
ed limestone which is handled in the same maner as crushed gravel. 


Fic. 3. A double crushig outfit: The coarse gravel is delivered to the 
primary crusher through the Gizzly in the cente. The crushed material 
is screened, and the material larger than one inch discharged into the 
secondary crusher shown in the right foreground. The secondary 
crusher dischages into the elevato and it is again passed through the 
revolving screen. 
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torpedo sand. Where traffic is allowed to use the road, one- 
half of the road should be treated at a time. 

Follow-up Maintenance. After the surface has been 
treated in this manner, it should then be turned over to the 
patrolman and he should carefully watch the entire section 
for spots that are not properly treated and for places need- 
ing additional covering material. He should be supplied 
with a quantity of the bitumen used in the surface treat- 
ment, with a pouring kettle, broom, and a few stock piles 
of covering material. Where the bitumen shows a 
tendency to bleed more covering material must be applied 
until this condition ceases. If any patches appear to dis- 
integrate, they should be immediately taken care of. 

Maintenance of Waterbound Macadam without Surface 
Treatment: Many miles of old nine foot waterbound 
macadam have been scarified, widened and re-surfaced with 
gravel. The old standard macadam roads were approxi- 
mately nine inches compacted, and when this material is 
scarified and spread over an 18 ft. width it makes a base 
of approximately four and one-half to five inches. This 
was surfaced with four to five inches of crushed gravel 
passing a one inch ring. This type of road has given very 
good satisfaction in the past and may be considered slightly 
better than the gravel road having the same material 


Fic. 1. Mechanical sand spreader in action. By this method the sand 
can be applied much more promptly and uniformly than by hand, 
Designed by J. C. Luden, Dane Co. Mechanic. 
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throughout. Standard patrol maintenance methods may be 
applied to this road also because of the gravel being on the 
top course. 


, BITUMINOUS MACADAM 


Bituminous macadam surfacings require practically the 
same methods of maintenance as surface-treated macadam. 
The patrolman must watch the surface carefully and re- 
pair immediately every small defect that appears. From 
time to time a light application of bitumen should be applied 
to this type of road in order to preserve the life of the road. 
Care should be taken not to apply too much bitumen at any 
one time as this practice would tend to cause a very uneven 
and rough surface. 
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CHAPTER X 


MAINTENANCE AND REPAIR OF CONCRETE 
PAVEMENTS 


Introductory. Wisconsin has built to date approximately 
2200 miles of concrete pavement on the rural highways. 
Approximately 1825 miles are located on the State Trunk 
Highway System. This type of pavement is found on the 
heavily travelled highways. Due to the availability of 
gravel and crushed stone for concrete aggregates in 
practically all sections of the state, this type of pavement 
will in years to come be the main surfacing on the principal 
state and federal highways. Its durability and low 
maintenance cost make it an economical pavement for rural 
highways. Each year there are being constructed from 
two to three hundred miles of Portland cement concrete, 
roads and inasmuch as the investment in this type of pave- 
ment is large, it is very essential, in order to protect the in- 
vestment and prolong the life of the road, that proper 
maintenance should be administered. The usual defects 
that occur on the concrete slab are as follows: Cracks, 
Broken Corners, Holes and Depressions, Heaved Slabs or 
“Blow-ups” and Sunken Slabs. 


hice, | Sot, bet 15 Mond du. Lac.Co: 
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Fic. 1. A core drill. Designed and built by the Commission. Samples 
of concrete paving can be taken out of the road, measured and tested. 
Note the samples. 


CRACKS AND JOINTS 


Expansion. Most states are building concrete roads with 
expansion joints at stated intervals. These joints are in 
take care of expansion and contraction in the slab during 
hot and cold weather. In placing joints in the slab the 
engineer tries to anticipate the cracks which would 
ordinarily come through natural causes. However, it often 
happens that cracks do occur in other parts of the slab, and 
in order to prolong the life of the pavement the cracks and 
joints must be properly taken care of. The usual method 
is to fill all joints and cracks with a bitumen or a combina- 
tion of sand or chips and bitumen every spring and fall and 
during summer if necessary. 

Method. Cracks and joints may be maintained according 
to the following method: Remove all old bitumen adjacent 
to the crack or joint with a square pointed shovel or a flat 
hoe or sidewalk cleaner. The cracks and joints should be 
thoroughly cleaned by the use of wire push brooms or house 
brooms, or, in a case where there is considerable work, an 
air or steam jet should be employed. The use of the latter 
is very effective in removing the old hardened bitumen. 

Equipment. In order to properly take care of the cracks 
and joints, the county should be equipped to do the work. 
The following is a list of equipment considered as essential 
to the successful performance of this work: 
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Fic. 1. Equipment for tarring cracks and joints, tar kettle in the 
et eae truck furishes motive power, besides transportation for 
materials. 


One—100 gal. heating kettle. This should be in a double boiler 
with the water chamber between the fire and the bitumen to 
prevent coking. 

One long iron hook for cleaning cracks. 

One flattened hoe or sidewalk cleaner. 

One-half dozen square-pointed shovels. 

Two wire push brooms. 

One heavy house broom. 

One pick. 

Two wheelbarrows. 

Two 3-gallon pouring kettles, one with conical spout and one with 
sprinkler nose. 

One concrete tamper. 

Two 3-gallon galvanized pails. 

One tamper iron with edge about %” by 10”. 


This equipment will be adequate for one crew. 


Fic. 2. Applying the tar. Three men can work to advantage; one 
sweeping, one applying the tar, and one applying the sand. The un- 
sightly diagonal cracks almost never appear in roads built with the 
central joint. 
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Fig. 1. Typical scene 


A concrete road in Western Wis- 


Federal project No. 1386. 


Hia@. 2. 
Vernon County. S. T. H. 11. 


consin. 


A well maintained 18-ft. concrete road in Milwaukee County. 


Fia. 3. 
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After the bitumen is properly heated, which should be 
between 200 and 250 degrees, depending somewhat on the 
type of bitumen used, it should then be poured into the 
cracks or joints, allowing the bitumen to come flush with 
the surface of the pavement. In placing the filler be care- 
ful not to let it overflow on the slab. 

Small Cracks. For small cracks, tars or asphalts with 
sand may be used. In many cases a mastic of sand and 
bitumen, made while the bitumen is very hot, may be used. 
Should the bitumen penetrate and recede from the surface, 
more filler should be used. 

Wide Cracks. A bituminous concrete or mixture may be 
made of stone or chips and bitumen in the proportion, by 
volume, of twelve parts of stone chips to one of bitumen. 
This should be tamped into the wide crack or joint and the 
top should be dressed off with sand or fine chips. 

Cement Grout. Cement grout has been used with 
success in the repair of cracks. Difficulty is encountered, 
however, in many cases in getting a thorough bond between 
the new and the old concrete. For this reason it is not 
always advisable. 

Pre-mixed Commercial Materials. There are quite a 
number of pre-mixed fillers on the market today. Before 
purchasing any of these products, the county should 
thoroughly investigate and have tests made by the 
laboratory. In order to use these materials properly, a 
thorough knowledge of the ingredients is necessary. 


BROKEN CORNERS 


Broken corners very often occur on narrow pavements 
where the impact of heavy concentrated traffic weakens the 
slab and causes breakages. Where these breakages occur, 
they may be patched by the use of concrete or by 
bituminous patch materials. 

Cement Patches. Considerable repair work has been 
done on the old concrete roads by taking out the broken 
parts and placing a concrete patch made by the regular 
method. In the use of the ordinary Portland cement, it has 
been necessary, however, to either detour or shut off traffic 
for a sufficient time to allow proper curing of the concrete, 
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The matter of keeping a road open to traffic under the con- 
ditions existing in those localities having a large mileage of 
concrete roads is a very important factor, and for this 
reason it is advisable in many cases to use the quick harden- 
ing cements. The cost of this type of cement is almost pro- 
hibitive on extensive repair work but for small jobs it may 
be used with economy. Considerable research work is 
being done at the present time with the ordinary Portland 
cements to develop a quick hardening cement which will 
sell at approximately the same price as the ordinary Port- 
land cement. 

A quick hardening concrete can be made of the ordinary 
Portland cement by observing the following principles: 
First, decrease the amount of mixing water. Second, in- 
crease the amount of cement. Third, increase mixing time. 
Fourth, keep patch dampened for three days and at a 
temperature of approximately 70° F. Fifth, use calcium 
chloride. 

The best way to use calcium chloride in the field is to use 
100 pounds of commercial calcium chloride to about 40 
gallons of water in a barrel of at least 50 gallon capacity. . 
Stir until the calcium chloride is thoroughly dissolved. 
Add sufficient water to make 50 gallons of solution and a 
standard solution with 2 pounds of calcium chloride to a gal- 
lon of water is obtained. By replacing 1 gallon of mixing 
water per sack of cement in a batch of concrete with one 
gallon of this standard solution gives the right amount of 
calcium chloride and the right method of using. A satis- 
factory mix would be 1—114—214. It should be added 
slowly to the batch and care should be taken to see that the 
batch is made dry. The finished mix should permit a one 
inch slump test. All aggregates should be thoroughly mixed 
before being deposited and then should be thoroughly 
tamped in place. After three days the concrete will have 
hardened enough to permit ordinary travel over it. 

Bituminous Patches. Bituminous patches may be used 
in the repair of concrete roads in practically the same 
manner as outlined under macadam roads. The patches 
may be made as outlined in the previous chapter, namely, 
by either the cold patch method or by using heavy asphaltic 
oils or refined tars, Where a patch is being made, the 
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Fie. 1. Wash day. A paved road is a clean road. A dusty road is 
dirty and unhealthy. Winnebago County. 


Fi. a.) Typical Wisconsin farm scene. Jefferson County. Many 
Wisconsin counties large mileages of paved roads are agricultura 
counties. Batis 


n Walworth Co. 


me 


Fic. 3. Concrete road 
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entire depth of the slab, it is advisable to use coarse stone 
in the base and the finer materials on the top course. Do 
not use too much bitumen as this will cause the patch to 
heave or wrinkle. Use straight edge to bring patch flush 
with old surface. . 


Holes and Depressions. Concrete roads may be repair- 
ed in the same manner as holes and depressions in macadam 
roads. It is not advisable to use cement patches in repair- 
ing shallow holes and depressions inasmuch as they would 
soon crack and disintegrate. The reader is referred to 
Chapter IX where bituminous patches are discussed. 


Heaved Slabs or “Blow-Ups”. Usually occur during hot 
weather when expansion in the slab is the greatest. The 
raising of one slab above the other is often due to a poor 
or faulty expansion joint. The most common cases are 
those where the joint is not vertical. In many cases 
heaved slabs will eventually settle back into place but it is 
necessary in most cases to make temporary repairs to 
eliminate the uneven riding surface. Where the displace- 
ment is very pronounced it is necessary to cut away a part 
of the slab to allow settlement. When the settlement takes 
place the joint may be built up by using bituminous patch 
materials. 


Sunken Slabs. Usually occur at bridge approaches and 
in fills across swampy sections. The time for taking care 
of this defect is during construction. However, in many 


Fic. 2. Jacking up a concrete slab which has settled at the approach 
to a bridge. 
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cases they cannot be anticipated and it is necessary to make 
repairs after a pavement has been in several years. A 
sunken slab may be raised by placing an IJ-beam under the 
slab and jacking it into place. Then material may be 
pushed under the slab and tamped in so that settlement will 
not again take place. In the case of bridge approaches, 
this defect may often be prevented by building one or more 
beams from one wing of the abutment across to the other 
and letting the slab rest on the beam. This will apply especi- 
ally in bridges having the “U” type abutment. Where sunken 
slabs are anticipated in heavy fills, it is often advisable to 
case a beam under the slab so that when settlement takes 
place jacks may be conveniently used to raise the slab. 
Where the slab is broken badly and cannot be raised, the 
broken portions should be removed and replaced by new 
concrete. 


Widening, Surface-treating and Resurfacing. Most con- 
crete roads become inadequate, not because of failure by 
impact or wear, but because of width. In those localities 
where concrete roads have been built, funds were not 
available at the time of construction to provide a width that 
would sufficiently carry traffic ten years in the future. 
For this reason many of the roads built five or ten years ago 
are too narrow and must be widened. The shoulder 
maintenance on a narrow concrete road is excessive and in 
order to keep down the cost and protect traffic, widening 
with either concrete or a bituminous surfacing is advisable. 

Surface Treatment and Resurfacing. Some of the old 
roads that were built when the specifications for aggre- 
gates were not as rigid as they are today have shown a 
tendency to wear on the surface. These may be taken care 
of by applying a bitumen in the same manner that surface 
treatments are applied to macadam roads. In a few cases 
where the original pavement is badly worn and is also be- 
low the desired grade, a new slab of from four to six inches 
may be successfully placed over the old pavement. 

Widening. As previously stated, it is not always possible 
to build a road wide enough to sufficiently carry traftic of 
the future and for this reason it is now necessary to widen 
many of our old concrete roads. This may be successfully 
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done by trenching out the shoulder and by placing a strip 
of new concrete adjacent to the old. It may be placed all 
on one side or a narrow strip on either side. Advantage 
should be taken at this time to straighten out slight curves 
and widen pavements at corners. 


Fic. 1. Widening concrete pavement. S. T. H. No. 15, Outagamie 
County. Built nine feet wide in 1914. Widened to 20 feet in 1924. It 
may have to be widened again before 1934. 


CENTERLINE MARKING 


Probably one of the most effective methods of keeping 
traffic to the right is by placing a centerline marking over 
the entire length of the pavement. Some states believe 
that placing a centerline at curves and hills only will suffice. 
However, where concrete roads are built, traffic is usually 
heavy enough over the entire road to demand a separation 
of traffic in opposite directions to avoid accidents. There 
are several devices on the market today which may be used 
for placing the centerline marking. Some are hand driven 
while others are power driven. Bitumens have been used 
successfully in marking the centerline, also black pavement 
paints. Where bitumen, is used, usually an absorbent is 
necessary in order to prevent smearing and to retain a well- 
defined line. These lines should be renewed from time to 
time in order that they may be visible to traffic at all times. 
Black materials have been the most commonly used in the 
marking of centerlines. However, some experiments have 
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Fig. 1. Center line marking equipment, front view. When the 
adjustable bicycle wheel is at the edge of the pavement, the marking 
wheel is in the center. 


DONS Lares) : 
On 


Fie. 2. Rear view, showing marking wheel, The marking is done 
with quick drying paint which is sprayed on to the marking wheel. The 
man at the wheel regulates the application. 


Fia. 3. Center line marking equipment. Hand machine. The mark- 
ing is done with tar which is sprayed o the marking wheel from the 
tank at the top of the machine. Sand for blotting material is applied 
immediately following the marking. 
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Fic. 1. A concrete road in Wood County. Note the curb which also 
takes the place of guard fence. 


been tried with white and yellow paints. Some prefer the 
light while others prefer the black. Both have their 


advantages. 


SHOULDERS 


While the matter of shoulders has been discussed quite 
thoroughly in Chapter V, special mention should be made 
here of the necessity for maintaining shoulders on a con- 
crete road. There is considerable difference between an 18- 
foot concrete pavement and an 18-foot surfacing with 


Fig, 2. Concrete road maintenance. Unless maintained, the shoulders 
settle, causing the condition shown in the illustration. Dangerous to 
travel and detrimental to the pavement. 
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gravel or other materials, for the reason that in the case of 
a concrete slab there is a very definite break between the 
surface proper and the shoulder, whereas in the case of a 
gravel or other road the break is not so pronounced, and in 
case a vehicle moves from the surface to the shoulder it 
may move back without encountering serious accident, but 
in the case of a concrete road, unless the shoulder is well 
maintained and kept flush with the edge of the slab, 
accidents are very likely to occur. Reports show that quite 
a number of fatalities have occurred through lack of 
shoulder maintenance. Therefore, constant vigilance 
should be exercised in keeping the ruts along the slab filled 
with gravel or other material and thus make the highway 
efficient over its entire width. 


DTG sr orest in weayitela) County7S. be: 84. 
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CHAPTER XI 


MAINTENANCE AND REPAIR OF BRIDGES, 
CULVERTS AND OTHER HIGHWAY 
STRUCTURES 


Introductory. Bridges, culverts and other highway 
structures constitute a very important and necessary link 
in our highway system. Ofttimes the success or failure of 
the road may be attributable in some degree to the proper 
or improper size, type and location of the drainage or other 
highway structure. Large sums of money are expended 
annually in the building of new highways. <A goodly per- 
centage of this is spent in drainage structures which in 
most cases nowadays are of a permanent nature. No small 
amount is spent in certain localities on guard rail, riprap, 
retaining walls, slope walls, etc. to adequately protect the 
roadbed from erosion and the elements and to properly 
safeguard traffic. Too often the patrolman or maintenance 
man is satisfied only to maintain a smooth riding surface on 
his section with the result that culverts, bridges, guard rail 
and other structures are neglected. This is probably due to 
a large extent to the prevailing impression among the 
counties that once a structure is built very little attention 
need be given it. Many failures have been caused because 
the patrolman or county commissioner failed to spend a few 
moments making an inspection of a structure, especially 
after heavy rains or floods. Railroad officials have learned 
through experience the importance of their culverts, 
bridges and other structures, and in practically all cases 
they have installed very complete systems of inspection and 
maintenance. Highway officials should pattern somewhat 
after the railroads and make periodic inspections of all 
structures. Many times an expenditure of just a few 
dollars will save a structure involving several thousand 


dollars. 
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CULVERTS 


Causes for Failure. Many of the drainage structure 
failures can be attributed to one or more of the following 
causes: 


Poor riseerials and workmanship in both concrete and metal 
culverts. 

Filling of culverts with subsequent frosts and thawing. 

Erosion and under-scour during rains and floods. 

Insufficient protection of headwalls, outlets, etc. 

Obstruction at inside of culvert. 

Poor or no outlet ditches. 

Spalling of galvanizing, rust, rivet failures, disjointing of sec- 
tions. 

Improper location, alignment and grades. 

Culvert capacity too small. 


See od On OO DOS hare 


Systematic inspection and Maintenance. If the above 
causes are responsible for some of the culvert failures, and 
it is believed they are, it would naturally follow that these 
items should be included in a list of the things to be looked 
after in an organized system of inspection and maintenance. 
If periodic inspections are instituted, they will disclose the 
necessity of repairs which, if carried out, will lengthen the 
life of the structure. They will also assist the highway 
official or engineer in ascertaining the probable life of each 
structure and in so doing will give valuable information for 
future reference in the planning of budgets for culvert re- 
newals and replacements. 

The condition surveys made by the Highway Commission 

contain a partial record of all culverts and bridges on the 
State Highway System. The time was too short when 
these notes were taken to permit making the necessary in- 
spection to determine the future life of the structures. As 
time goes on this information will be accumulated but it is 
very necessary that something be done at once to 
systematize the inspection and maintenance of our 
structures. The patrolman in his daily work can do very 
much toward prolonging the life of the structures on his 
section. The dumping of rock or stones gathered along his 
section may be advantageously done to prevent scour at the 
ends of culverts and at the foundations. The removal of 
obstructions and debris carried down by water should be 
taken care of after each rain, 


ay 
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Fic. 1. Butterfield Bridge over Baraboo River, 8S. T. H. 338, Sauk 
County. Only a few of this type left today. 


Fiag. 2. Showing Concrete Bridge which failed by underscour of pier. 
A few dollars spent on rip-rap would have saved this structure. 


Fie. 3. Steel Bridge actually washed away by flood waters, Abut- 
ment was undermined and finally caused the failure. 
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BRIDGES 


Practically the same items applicable to culverts may be 
used in bridge maintenance. The construction of bridges 
being somewhat different and on a much larger scale, they 
demand different treatment. 

Foundations. These should be inspected periodically, 
especially during times of low water, and wherever 
necessary, stone or riprap should be placed to prevent scour. 
Brush, logs, driftwood, etc. should be removed. In the 
case of masonry walls and abutments, all cracks should be 
filled with cement grout and wherever necessary, the walls 
should be repointed. In some cases where underscour has 
taken place, it becomes necessary to strengthen the abut- 
ments and foundations by placing new footings under the 
old structure. This will add to the strength and protect 
the old parts. 

Superstructures, Bridge Seats, Shoes, Rockers, Etc. 
Many of the steel superstructures go unpainted for years. 
The railings are allowed to stay loose and distored, the end 
bearings and rogkers are allowed to become plugged up with 
' dirt, leaves, etc., and floor drains are closed by accumula- 
tions of dirt.. All these items are very important to the life 
of the structure and should be taken care of on time. If 
- periodic inspections are made by the patrolman, he will find 
that by doing a little work at odd times these matters may 
be easily taken care of. The end bearings and rockers 
must be clean at all times. Often it will be advisable to 
jack up the structure to thoroughly clean the slip plates and 
beneath the rockers. The slip plates should then be coated 
with a suitable lubricant. 

Painting. The job of painting a steel bridge is not one 
for the patrolman but in many cases he can very adequately 
take care of small patches on a steel bridge by painting 
them whenever the surface requires. The repainting of 
the structure is a job for a crew which specializes in this 
work. There are a number of steel structures on the high- 
ways today which do not warrant repainting due to the fact 
that they must be replaced within a short time. However, 
on the steel bridges built in the last ten or twelve years, 
money will be well spent in painting these structures. They 
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should be thoroughly cleaned and then given three coats of 
paint in accordance with the standard specifications. After 
a thorough reconditioning with paint, one coat every three 
years should be sufficient. Any spots which show up dur- 
ing the three year interval should be retouched by the 
patrolman, using three coats if the steel is exposed. The 
steel work can be cleaned by hand, sand blasting or by wire 
brushes driven by an air compressor. Where the steel is 
badly rusted, it will be necessary to use a chipping hammer 
before applying the sand blast or air driven wire brushes. 
Air driven wire brushes do very good work. However, care 
must be taken by the operator to remove only the rust to 
renew the surface of the steel. In sand blast work a clean, 
sharp, well graded, dry sand is required. In many lo- 
calities the air driven wire brushes are preferable to the 
sand blast work inasmuch as clean, sharp sand cannot be 
procured without excessive cost. The sand blast operation 
also requires larger compressors, especially if the paint 
spray is working at the same time. 

Spray Gun. The paint may be applied with a spray gun 
or by hand. The spray gun is speedier and more paint is 
used in doing the work by this method. The occurrence of 
bubbles on the surface indicates moisture or cold steel. 
This condition may be remedied slightly by adding a small 
amount of turpentine in the paint. Much time can be saved 
in the actual painting operation by using the spray gun. 
However, more paint is used due to the fact that some is 
lost in the operation. 

Floors. Very often the planks on old bridge floors be- 
come loose. To keep them in place a wheel guard should 
be used which will also prevent a wheel from dropping off 
the edge of the plank and against the railing. Where it is 
necessary to maintain a plank floor for several years, it will 
be advisable to use 2x4’s set on edge. These should be 
creosoted or if it is not possible to get creosoted timber, a 
light, cold bitumen should be used to cover the 2x4’s. A 
two inch bituminous wearing surface should be placed on 
the floor, either a cold patch or a hot mixed bitumen may be 
used. The aggregate should be well graded, and to secure 
the best results the work should preferably be done between 
June 15 and September 15. If a small one size aggregate 
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is used, the bituminous mat should not be thicker than the 
largest dimension of the aggregate or it is apt to rut easily 
and crack under traffic. Concrete wheelguards on steel 
bridges are occasionally broken and these should be re- 
paired to protect traffic from running off the bridge of the 
floor. At the ends of truss and plate girder spans, broken 
curbs and parapet walls are often found. These being due 
to the lack of expansion and the accumulation of dirt at the 
end bearings. These breaks should be repaired and 
sufficient room left for expansion. 


Concrete Railings. On baluster railings the expansion 
filler is ofttimes forced out. This presents an unsightly ap- 
pearance and should be trimmed down so that it is flush 
with the edge of the concrete. 

Approaches. So far as possible there should be no abrupt 
break in the grade line on an approach to a bridge. In too 
many cases there seems to be a well defined point where 
road maintenance ends and bridge maintenance begins. 
These conditions should be remedied. The patrolman can 
haul a few loads of gravel or other materials to build up the 
approach to the bridge floor and thus eliminate the dis- 
agreeable bumps that are usually prevalent on many of our 
bridges. These are not only disagreeable but they are a 
source of great danger to traffic. In the case of concrete 
roads where the slab has settled, these may be taken care 
of as explained under Sunken Slabs in Chapter X. On 
- practically all other types of roads the approaches may be 
built up of the material used in the road. It is often 
necessary in constructing new bridges to place the floor of 
the bridge at a higher elevation than the road adjacent with 
the expectancy that at some time the road will be raised 
to the level of the bridge floor. This should not excuse the 
patrolman from trying to keep a satisfactory approach to 
the bridge. In general, the patrolman is a road surface > 
specialist, but there are times when he can devote his 
energy toward improving other details of his section. 
When his time is not necessary on the road surface, he 
should be taking care of details that are secondary to a 
smooth surface. The repair and maintenance of bridges 
is more or less a specialty, and counties having a large 
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number of bridges should have a special crew for taking 
care of this work. 


GUARD RAIL 


Guard rails are placed along the highways for a definite 
purpose. The fact that it is considered necessary during 
the construction of a project is sufficient reason for its 
being properly maintained after once constructed. Guard 
rails properly placed and maintained add to the appearance 
_ of the highway while at the same time warn the traveler of 
dangerous conditions existing on the highway. Broken 
portions should be repaired and replaced immediately after 
being broken. Guard rails should be painted at least once 
every three years and in many cases more often. Weeds, 
brush, etc. should be kept down. The posts should be kept 
vertical. On small repairs the patrolman should be held 
responsible for their upkeep. Where extensive repairs or 
repainting are necessary, this should be taken care of by a 
special crew. : 

Retaining Walls, Riprap, Slope Walls, Etc. These are 
usually placed along the embankment to prevent slides, 
erosion, weathering, and action of other destructive 
elements. It is, therefore, necessary to see that they are 
properly maintained at all times. Cracks often occur in 
retaining walls. These should be sealed with either cement 
or bitumen to prevent the seepage of water behind them. 
Riprap should be inspected occasionally to see that it is 
holding up properly. Slope walls should be inspected and 
should be watched for scour, cracks, etc. 
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CHAPTER XII 


- SNOW REMOVAL 


Introductory. Snow removal on rural highways has in 
the past been considered a problem of more or less local 
importance. The time is fast approaching when most of 
the main highways will be kept open to travel during the 
winter season. In all cases, however, the demand for snow 
removal on rural highways must be governed (1) by the 
- volume of traffic which can normally be expected to use the 
highway during the winter season, and (2) by the cost of 
keeping the roads open to traffic. It is a well-established 
fact that the best and most effective method of snow re- 
moval is snow drift prevention. This may be brought 
about (1) by proper location of the highways as regards 
alignment and elevation of grade, and (2) where it is im- 
practicable to locate the highway in the proper place to 
take care of drifting snow, it is necessary to use snow 
fences. 

Snow Fence. Placing of snow fences should be preceded 
by snow drift surveys, preferably the previous year. This 
will permit the placing of the fence in the correct location. 

The old railroad type of snow fence has been used for 
many years along the railroads and highways. It has 
been very effective in preventing snow from accumulating 
on the highway. One objection that may be raised to this 
type of fence is that it requires considerable space for stor- 
age and is not economically handled. There are other types 
on the market today which are very satisfactory and eco- 
nomical from the standpoint of original cost and handling 
expense. The vertical slat type, of which there are two or 
three varieties on the market, may be erected and stored 
with minimum effort. It must be kept in mind that erect- 
ing and taking down snow fences is an annual proposition 
inasmuch as they are usually placed in farmers’ fields that 
are cultivated during the summer season. For this reason 
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the fence that lends itself to ease of handling and low cost 
is the most advisable type to use. | 

Hedges. Permanent hedges are not entirely practical in 
view of the fact that they must be set out at a sufficient 
distance to cause the drift to form outside of the right of 
way. This is especially impracticable in well-developed 
farming communities. 

Snow Removal Equipment. Where the location of. the 
highway and the protection from snow drifting do not suf- 
fice to keep the highway clear, mechanical equipment must 
be resorted to to properly clear the snow from the high- 
ways. One difficulty to overcome in the development of 
snow removal equipment is the fact that the equipment | 
must lie idle a good share of the time and that too much 
money should not and cannot be invested in equipment of 
this kind. It is, therefore, necessary to develop such out- 
fits as may readily be attached to other equipment ordi- 
narily used in highway work. 

Truck and Mould Board Type Plow. For the ordinary 
light snows, trucks with the mould board type plow mounted 
in front of the truck are the most economical type. In 
some cases “V” plows are advisable. Some states use two 
trucks in tandem, having a “V” plow on the front truck 
with side wings on the rear truck, thus making it possible 
to clear the highway 15 to 20 feet in width in one trip. 
These trucks operate at from 10 to 15 or 20 miles an hour 
- jn ordinary snow. However, where drifts are encountered, 
this speed must necessarily be cut down. 

Truck and Tractor with Mould Board or “V” Type Plow. 
Where heavy drifts are encountered, the tractor or truck 
and “‘V”’ plow combination are not entirely satisfactory in- 
asmuch as it requires a great force to push the snow off the 
highway where the snow is wet and soggy. 

Tractor, “V”’ Plow and Rotary Attachment. It is be- 
lieved that the tractor with the “V” plow supplemented by 
a rotary attachment is the most economical and the most ef- 
ficient equipment to use where heavy drifts occur. The 
advantage of the rotary attachment is that it throws the 
snow a considerable distance from the roadbed and in many 
cases entirely off the right of way. In those states where 
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snow removal is an annual proposition, there seems to be a 
tendency to adopt this type of equipment, especially 
through the sections where the drifting of snow occurs. 

There is still room for improvement on the present type 
of tractor, “V”’ plow and rotor combination. Some of the 
equipment on the market at the present time provides a 
single power unit for both the tractor and the rotor. While 
this may be sufficient in a good many cases, it is believed 
that where extra heavy work is encountered, the rotor 
should be operated from a separate power unit due to the 
fact that where a single power unit is employed and con- 
siderable power is necessary to push the snow, the speed 
of the tractor is lessened and at the same time an increase 
in power is necessary for the rotor. Each case must be 
handled on its own merits. It is rather difficult to say 
that one type of equipment is best inasmuch as each has its 
place. Thereare certain localities where one type is more 
applicable than some other type and for this reason coun- 
ties should investigate all types and decide for themselves 
the equipment that will best handle their work. 

Cost of Snow Removal. In regard to the cost of snow 
removal work, it is rather difficult to establish a unit price 
inasmuch as the systems employed in the different counties 
and the sources of funds vary so greatly. Some of the 
counties do the work with county organizations whereas in 
a good many cases it is done by the local units and quite 
often private companies, such as bus and traction compa- 
nies, contribute funds and labor toward the work. The 
counties should keep a record as to the amount of snow fall 
in their localities, the time and expense connected with its 
removal, the cost of snow fence, and the unit price per inch 
of depth of snow removal. This will give a basis for fu- 
ture budgets for snow removal work. 


Future Requirements. Communication over the high- 
ways during the winter months is becoming more common 
each year. This is especially true in the well-settled com- 
munities and the localities where hard surfaced or so-called 
permanent roads have been built. One of the strong argu- 
ments for a hard surfaced road is that it may be used 365 
days of a year. The motor vehicle owner is gradually in- 
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creasing his demands and is requiring that this type of 
road shall be kept open for travel the year round. He feels 
that an investment of from $25,000 to $30,000 per mile 
should not lie idle for three or four months of the year. 
Wisconsin has approximately 2,200 miles of concrete roads. 
The time is not far distant when the traveling public of the 
state will demand that at least this mileage be kept free 
from snow during the winter months under a systematic ~ 
snow removal program. 


Fic. 3. Irvin Park near Chippewa Falls, Chippewa County, S. T. H. 11. 
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CHAPTER XIII 


REPORTS, RECORDS AND BUDGETS 


No enterprise involving the expenditure of several mil- 
lion dollars can be carried to a successful conclusion with- 
out proper accounts, records and reports. Before launch- 
ing on a program of either construction or maintenance it 
is very necessary that we know (1) what funds are avail- 
able, (2) the nature of the work to be undertaken, and (3) 
who is going to do the work. There must be a strict ac- 
counting of all expenditures from the patrolman or laborer 
up to the chief executive of the highway department. No 
matter what a man’s position is, his particular work re- 
quires the making of reports to his immediate superiors. 
The matter of adequate highway accounting cannot be 
stressed too strongly... 


BUDGETS 


Each county, before starting its work for the year, 
should make its maintenance budget, setting aside specific 
amounts for the different activities. On state highway 
work each county is requested to consult with the division 
engineers and to work out a budget for the maintenance 
work in that county. There should be set aside sufficient 
_ funds to take care of general maintenance, reconstruction, 
betterments, patrol superintendence and other items which 
may be divided according to the following schedule: 


General Maintenance: 
a. Patrol Maintenance 
Labor, materials, machine rental, etc. 
b. Gang Maintenance 
(1) Shoulder and ditch work where a small 
_ gang is used once or twice a season. 
(2) Shaping the surface or adding new ma- 
terial that will bring the surface up to its 
original condition. 
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(3) Filling cracks and tarring joints on con- 
crete surfaces. 

(4) Surface treatments (except the first sur- 
face treatment of any road which falls in 
the classification of Betterments). 

(5) Maintenance of culverts, bridges and other 
structures such as guard rail, retaining 
walls, riprap, slope walls. 

(6) Materials, labor, machinery rental. 


Reconstruction: 
a. Resurfacing or improving present road with the 
same type, width and thickness. 
b. Replacing existing structures by one of equal type. 


Betterments: 

a. If grading work that materially widens the pr esent 
surface of the road. 

b. Surfacing earth roads that have not been previously 
surfaced. 

ec. Adding surface material that results in the surface 
being materially increased in depth or width 
over the former surface. 

d. The first surface treatment on gravel or other type 


of roads. 
e. Bituminous mat or carpet applied to a concrete sur- 


face. 


There should also be set aside a sufficient fund to pay a 
proportionate share of the patrol superintendent's time and 
expense while supervising the work of state trunk highway 
patrolmen. <A reserve fund should be held back to take care 
of emergencies as they may occur during the season. 


REPORTS 


Patrolman’s Reports. The patrolman must make a daily 
report to the county highway commissioner. He must also 
fill in his monthly report and mail it promptly at the end 
of each month in order to receive his salary. He is also 
obliged to report all accidents occurring on his section, on 
standard forms supplied him. He may be asked to make 
other reports from time to time. 

Reports from the County. The county must report to 
the Highway Commission on standard forms the time and 
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expenses incurred for patrol superintendents, general main- 
tenance expenditures, request for location of gang main- 
tenance work, gang maintenance expenditures for recon- 
struction and for betterments, traffic counts, and saushy 
reports as requested. 


RECORDS 


Highway Commission Records. A ledger account of each 
patrol section is kept at each division office. A record of 
the maintenance inspections made of all patrol sections dur- 
ing the season is kept at both the division office and the 
main office. This enables the Highway Commission to at 
any time look up the record for any patrol section and to 
ascertain whether or not satisfactory work is being done. 

Detour Record. A record of each detour is kept, the date 
started, a weekly report made as to its condition, and a re- 
port made when the detour is removed. 

Accidents. A complete accident report is kept in the 
main office, thus enabling the Highway Commission to 
study the causes and to classify them. Many times these 
lead to the improvement of certain sections of road which 
would otherwise pass unnoticed. 

Traffic Records. A complete record of all traffic counts 
is kept each year so that a comparative study may be made 
of traffic conditions by years. 

Condition Survey Record. Since the beginning of the 
State Trunk Highway System, four complete condition sur- 
veys have been made of the entire system. A record of 
each mile of road, showing the structures thereon, the type 
of surfacing, width, condition, etc., is very accurately kept. 
When changes occur through improvement or otherwise, 
they are recorded from time to time. 

On the following pages will be found most of the main 
reports and forms used in state trunk highway maintenance 
work. 
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PATROLMAN’S CONTRACT 


THIS ‘AGREEMENT, . entered ‘into -this:- 2 0 - [24s oL sc day of 
LOG Sie BARD cin i AP (mpm dA 0Y Ms Ig Plane , 192____-_, by and between 
cit Pee RIN wi IC dy aged M28 pe ae ay La ee nN cree aad 2. ee County, 
Wisconsin, represented by its County Highway Committee, party of 
the first, part;-and = 2 oie a SE eo Ae a ae tee ee of 


GAR C8 NLC Sah ie eee ae , Wisconsin, party of the second part. 

WITNESSETH: That for and in consideration of the payments 
to be made by said party of the first part, hereinafter called the 
County, to said party of the second part, hereinafter called the Patrol- 
man, said patrolman agrees to perform the duties of patrolman on 
Patrol. Sections Noha eee ie ae eee a ae 
pee Pe oe nee en he County, abeordine to the direction and under 
the supervision of the County Highway Commissioner as hereinafter 
described. 

Patrol Section No,s2522 -220 extends from mile number____---_-- 
toimile number 23) 2aye ee ve Ses on State Trunk Highway number 
MAME ee Cee PON , a distance of_._._...__.__._.__-_-miles, more or less, the 
same being subject to revision when deemed necessary by the County. 

The maintenance season of 192___. shall begin between April Ist 
and May lst and end about December Ist, at the option of the County. 
The County may, if conditions warrant, order work done prior to 
April 1st or after December 1st. 

The patrolman hereby agrees: 

1. To give his entire time to the work and work ten (10) hours 
each day. 

2. To furnish a satisfactory team and wagon, wear the number 
badge furnished by the County, mark his wagon box with the standard 
marker, and use the patrolman’s flag as directed. 

3. To at all times have available a rain coat or slicker, together 
with other necessary wearing apparel, that will permit working dur- 
ing light showers and rainy weather. (Excepting only heavy rains 
and storms.) 

4. To cover entire earth or light surfaced sections immediately after 
each rain ceases even though it requires working certain Sundays or 
holidays. 

5. To follow the instructions given especially as to earth roads. 
(After each rain the center of the road shall be smoothed up before 
any blade work is done on shoulders.) ° 

6. To keep all ditches and culverts free and open. 

7. To not take time off for shoeing horses, sharpening rider blades 
or other repair work on those days that weather conditions will permit 
working on the road surface. 
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8. To be responsible for and, at the County’s expense, keep in re- 
pair all machinery and tools assigned to his section and furnish inven- 
tory of the same to the County at the end of the maintenance season. 

Machinery or tools worn out or broken will be replaced by the 
County, and those lost must be replaced by the Patrolman. 

9. To report violation of motor vehicle license law. 

10. To make daily and monthly reports to the Sonney Highway 
Commissioner as requested. 

11. To have deducted from his monthly salary the sum of 
A, eal ERT LY EAA Bk Wi aA, De pd Cp Cents. (25s cu hoe) per nour. for 
the actual number of hours lost during the month. 

12. To display red lantern on wagon or grader after dark, and dis- 
play a red flag on his equipment at all times. Flag to be furnished 
by County. 

13. To be courteous to the traveling public, giving information and 
assistance when necessary. No pay for such assistance is to be re- 
quested by the Patrolman. 

14. To execute a bond in the sum of Five Hundred Dollars 
($500.00) under the provisions of Section 289.16 of the Statutes. 

And the said County in consideration of the full and complete per- 
formance of said duties by said Patrolman, hereby agrees to pay said 
EATON ati Tie SU Ie OL eee ce he A aN a Dollars 
Coat teen ) per month during the maintenance season of 192_--. 
Payment to be made at the same time and in the same manner as 
provided for the payment of the County Highway Commissioner. 

No Patrolman’s salary will be paid until the Maintenance Reports 
required of him shall have been received by the County Highway 
Commissioner. 

Extra work ordered by the County and performed by the Patrolman 
outside of the maintenance season shall be paid for at the rate of 
Berne ap yt «IMR eer) ee teeta. Cents (Coe Se ae c) per hour. 

“The County reserves the right to discharge a Patrolman without 
notice, who has violated any provision of this contract. 

IN WITNESS WHEREOF, The parties hereto have set their 
hands the date herein named. 

APPROVED boc 3 5G ER GOV EOE AO Al ta a) he ea a County 


Division Engineer, County Highway Committee. 
Wisconsin Highway Commission. 
Patrolman. 
Party of the Second Part. 
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PATROLMAN’S BOND 


BAIN NE Leah ay hap EN apy hg ng BA ro} Jer Mpa ED PROM PoI Ung AEE 
COONntY POG. oe ah Ee eee mv ALE OF U6 2 Oe ee ee ee ‘ 
aS principal, Andes So ek eats 8 eke aed Of ia econ eee 
of (thes County of 2.2 a ee a es , State of Wisconsin, 


as surety, are held and firmly bound unto the County of ___-_-_---_- 
Sg Le OS ea , State of Wisconsin, in the penal sum of Five 
Hundred Dollars ($500. 00) lawful money of the United States, to be 
Pald to. Sak 5 Shh see ee ws a ae yer at aes County, or to its 
certain attorney, or assigns, for which sums of money, well and truly 
to be paid, we bind ourselves, our heirs, executors and administrators, 
jointly and severally, firmly by these presents. 


SEALED with our seals: and dated this.-.-_ 22022" 2c5 day of 
FiO YUMMY Re ee cog UN Senate MONS let aS SoA DO ee aa 

The condition of this obligation is such that if the said bounden 
principals: 20 ee en EER eee ate shall in all things 


well and truly perform all the terms and conditions of the foregoing 
contract, then this obligation is to be void, otherwise to be and remain 
in full force and virtue. 

Done in the presence of PNB Sot Nar ao en Bela (SEAL) 
a AE SE NAMIE TE OREO SG RAAT Cake fa SEN IN SO EN A cl gle a agli (SEAL) 


STATE OF WISCONSIN, ) 
Coanty of. 2 sonata ewe \ 


sworn, on oath says that hes‘ worth=-the sum of222_2 oS See 
CPS Ae ch NER gna er ML AR S's Dollars in property within the state, 
over and above all debts, liabilities and exemptions. 


Subscribed and sworn to. before me this___-_.-.-._--_ 2 day of 
ESA = ICING eine UNESP ooo SEE ce Ta A DIAG? Fe 
Notary Public, Justice of the Peace. 
My Commission expires’) 0 
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10a... 


Moath ot Tex eee 


PATROLMAN’S MONTHLY REPORT 
STATE TRUNK HIGHWAY MAINTENANCE 


FORM 301—1836 


State Trunk Highway No. . 35. ia 


Patrol Section No.__-_- 


County of 


Mile 


Work Done in 


Mile Mile 


WISCONSIN HIGHWAY COMMISSION 


sora 


biile 


Mile Mile 


39.| 38 


pus. 


speoy pared 


Go smog Sua 
9umg JO 

ToAwIg) 
£419 JO purg 

‘uyusang 


phe OR 


Gounty Highway Commissioner. = = tt—<“‘S;:*SC*S*~™”W 


ee 


Patrolman. 
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WISCONSIN HIGHWAY COMMISSION 


Madison, Wisconsin 


REPORT OF ACCIDENT 


ON STATE TRUNK HIGHWAY NO. ----- Set Rudich Oe COUNTY 

1. Accident occurred theres wre ae REY OL ois ee Ok ee er Rath pe 
ACME VES Se) See, OC: ClLOCK eeu M 

23% Loeation: “In mile No.7 2524s eb OF Nears secre i Nes See 


es 


a a ee ea ae ae ee 


es ee me me a se ee ee ae i a a 


se a a a a a i a ee 


(State whether on R.R. Crossing, Straight Road, Curve, Right 
Angle Turn, Cross Road, Hill, Culvert or Bridge.) 

Give licénse number of car or cars, 212. 22.22 oe eee 
(Give year, state and everything on tone plate.) 

Was car or cars speeding oe ee ee 
If possible, give names and addresses of injured persons, if any, 
the nature of the injury, and the number of persons in the car or 
cars reported. 


ea es ss ee es ee i a ae i a a a ee 
ee ee ee es es ee ee i ee ae a i a a = 


ee es is ee a ee es sw ee a a a a 


(a) Was the present condition of the highway in any way to 
blame: forthe. accident? 22 Ge eee, If so, in what way? 


ee ee a me eee ee ee i ee i i ee ee 


en a a a a ee 


Signed 2s Weeks Soe Se eo ee 
Patrolman, pet.°N0,.0 dove oe eee eee 


NOTE :—Further information may be written on opposite side. 
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Form 200 
DAILY REPORT—PATROLMAN NO.____---~---- 
12) F2 sy eeepc ed ot Nb gS Dei eek aoe sees eae he POR 
Item Kind of Work} Hours eit in Gen Oe eens ten zea Les 
No. Mile to Mile | Mile to Mile | Mile to Mile 
1 aN Blade Grader aan Peas ieee ial UA DP na yy 
2 Planer or Drag Beaton eigee, 
3 Drainage 
4 Removing Brush Perit ae 
‘ 5 Guard Rail, Culv., Bridge es 
7 6 Markers and Signs Ee 
7 "Surface WER 
te Eee Shoulders mh 
Ea cere alle i: i 
10 he Material Gravel or Stone _ SOI Tat 
11 | Filling Joints on Paved Roads ~ ei 
12 Patching Surface Treated Rds. aa. 
Total Pepa Sic he FPR ARTA ue 
EXPENDITURES 
Materia nei at Be Sak Cag yd see UG Se aks aA og Eas SG Na: 2) TARR TEE ap idee ee MO ee 
‘FuelsiGoal or 'Gasolinesy fe8 vse se ee Lh ae Ne Sen Rein ncaa jae es SS ae a Iga ay a 
Oil or trresae Aen see eae ta eee oe ee ne eae SAR ep NU a eee 
Repairs and Supplies 
Ben 5 Se et Re I a EP een ARE Seok he ta oem are eS 
See eC REN Nee Chun a ek lk oe Doi eee Meee ee ae eC. Sale ctl eS 
ipistance -briveled 225 we 2 oe Se eee is Yee ee es 2 Miilesear ini ie he scr 2 


wwe ewe wwe ewe em me ew ww eee ew ee ww ww = @ Se oe mS 8 a a a we ee eee ewe ee ee ee 


wwe wm ee ewe ewe me ee ee et ee ee He ee ew = ee ee ee ee eee 


Patrolman 


PrN PCa ae Mave GG ee Are ppb veas ne ene ats i Te 
9I | 
Soca os i | tle DPS TREO SG he AI ee ee Ailes Fas BS tise SO Mee Oe ee ee NGS bated rd ae Se 
gt 
| 
RE Shea | aed ah ie ee es sek oat Sens Raith i, |e Ae a oe lhe Mk 
\' 
—— ee eee , $$ a a IL EE |e Re ea SR al REE Bi te are oe 
‘apettel SoBe peat ee Shade Se era ES SIRI Wo ba Bac nt Bc, melee een RR VRE: cts a cn mane com Meal Schoen ao eg 
-8l 
Ree eee ered Att pees ae one es nS Wee soda ee 


et | | | | | | eS | | 
i | | | | | | | SS | —_ 1 $$ 
ee eee SS SSS eee eee 
mf | | | | | | 
i 
| | | | | | | 
———— ————$—$——— | S| | 
¢ | 
| ee | —— | | —— 
| ee | | | | ee J | 
ey Se, Di ey el fe ee 
———— | | | | a ee | ee | ee | 


[2I0L, 


13430 Ayanog | a4eig 


OL FDUVHO 


eae Le pee Soe eo OS OM. 


Ae Ree LAR CR Pe See oe gO ATENEO 


LYOdau ATHLINOW S.LNHONGLNIGNdDS TOUL 


BEL: 


PeHIOM SInoF [20], 


Va 
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‘ 

eV eee CO OO CO Ds OS OOO | | |] |  ._] ) sd NN 
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——— eS OOOO | | | | | ef | ee] ee 


i | Ys | ee ms | ee es fn | ff ee ee 


~t 


———— se Oe eS Oe es OO OO | | | | |] | Ls | Nf 


oO 


————iiOs SS  — sn sO —— ee eens — ss ns eee nn ess ee — ns | ns s Oe || | | | Ld | Cf | 
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es f — ee | 2. ff | | —_  ] — | —. |] 


ee ee | OO | = | | | | | | | 


sos pig [lew siredo xy BSVdIDH “IO | VdUBMOTTY Spvorxy SUIOL [OABID dpy Areypes 089 
[230,.,, S}IOA[IND pien* soljddng ‘sexy ‘[eoD] Aroutyovyy pogeor ‘Jans Sully euoys eI4xq s,uvUjO1yeg | “ed 
ulyojeg pues 


Pee Gos Sasi Sa ee JO YAUOTL UOISSIUIUIOD ABMYSIFT UISMOOSTM 
‘UOlPNAJSUOIOY PUB SJUSUIE4JOg IOF opew ore yey} Soanqipucedxe Yyuel[q siy} uo yaodear you og 
‘SpBOl poyvot} odvjJIns JO Sutyeorj01 oz ose ‘syovao Sutase, ‘Suryoyed ‘seyoytp Sutuveyo se yons 
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pues poaoidde ytode.t anne 
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PATROL MAINTENANCE INSPECTION 
COUNLY site a Pit ee ES Beet ne aie Pate'Sec. Nov oo eee ae 


Date Classification : Activity in which 


a a | ee pn ——| Patrolman was en- 
Mo. Day Sur- Shoul- | Drain- | Struc- R. of M. & gaged 
face ders age tures W. S. 


Classify Conditions as Excellent (E), Good (G), Fair (F), or Poor (P). Use 
back of sheet for remarks or suggestions. 
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Form 293 


Wisconsin Highway Commission 


LOCATION OF GANG MAINTENANCE WORK 


To the Wisconsin Highway Commission, 
Madison, Wisconsin. 


The undersigned County Highway Committee are of the opinion 
that a gang maintenance expenditure for the purpose of 


should be located on that portion of State Trunk Highway No. _____. 


ROM GCI oe epee ere ee i ges I AN a) i ate and 
PUG Ob ve mate sa ue er ee te ee a ee ee es Tota] 
Fem OL I GE FO ee oe i et eta miles. Location of proposed work is 


shown on sketch below. 


TOWN OF 


er Te Se ek 


POW NOD ictal 5 a futile tape iortora of Gt ales REVS N GY OM ira i PM mee yee es 
10 
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Estimated Cost per mile for Grading Ap pte ol } Bie aeeetee i eaisen CRM as 
Estimated Cost per mile for Surfacing__---_- Bes Pee eee 
Estimated Cost per mile for Culverts________ : Pape R a Seagae eer lees A 
Estimated Cost New Right-of-Way._________ OB a 7a ee 
Estimated Total Cost Entire Job_.-_-______- apenas Joe's pean EAR A. 
We'will arrange to begin work) about. 2220-0 se 
BGS yale aid a and complete, same not later*than=.0 2-22.52 a ee 

it SZ 
Poesia ee MC ley) APS Ni ln ECP an yt 5. 2 County 


a ee ea i a ae ae a ae a a a a a a a a a a i a a a a a 


Approved: 
Wisconsin Highway Commission 
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Form 208-R—1925 


WISCONSIN HIGHWAY COMMISSION 


REPORT OF EXPENDITURES GANG MAINTENANCE 


NOTE: On this form report expenditures incurred for BETTERMENTS 
and RECONSTRUCTION. By BETTERMENTS is meant work which 
puts roads in higher class, such as graveling an earth road or putting 
a surface treatment on a gravel or Macadam road for the first time, 
subsequent treatments of course should be placed on form No. 207R, 
GENERAL MAINTENANCE. By RECONSTRUCTION is meant the 
replacing or rebuilding the present surface or rebuilding existing struc- 
tures, also where a gravel road is torn up and one replaced of same 
thickness, etc., this should be charged to RECONSTRUCTION. The 
Parton ENGINEER will supply the proper classification on Blank 

elow. 

Authority for Expenditure No._________ State Trunk Highway No.______-- 

PATOL MOClLiOn a NG true ka ene Wiel So eee COM MAle ee ee 


ITEM Cost rea 


POVeMIAn A VO Sede Soe esl eee rn gree Ps MO PR A ites eS n Po 5 Ses | eh ee NS aC et 


Prey 
aN a Tay age aQe ed Reet baa ke pep cepts ODE td ea) tats sO Aa Rt ag aR saa Rai eat INT ae geo va | 


UG GTHG PORE teas tate eed ene pea EOD Te Ma Eph Lo Wve ne at ROMY Ruse Gye odes Ay ol 


UAE RE cy ah aU eh eY olShog Rs IN se ha UE et OY au ee AE TRS gh gM Mg va I Me ig 


SUPDUGE ANG LLC Dalla ees ee ime as akc re Sen) eee SERGE Or Ie aN Ny eh OO YUN ee SN eS 
ROMER RE ore ie rere re oes eg) eee I nh ee eee Soe Se a ay ke SL oe 
CUrrrts and Bri ees tsk ee ee, ole les AEF Sie eee ewe Sh ed Po 
TS Oris rae Ora ontt ee ae wren eee en PC ae Ak ho eke le Lk le ot elon 


Date’ 192 Division Engineer 
Certified to be a true and correct statement of expenditures 
for Gang Maintenance. 


ee mee ee we re ee ee ee ee ee ee ae a ew ee re 


County Highway Commissioner 


Note: All items of $50.00 or more, except “Foreman’s Wages” and 
“Labor and Teams” must be itemized on reverse side of report. 
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Form 252-K 


Ae 7 ave aia 


Monthly Summary of 


PATROL MAINTENANCE EXPENDITURES 


| a 
recy — 
be ve. 
D sy ® 2 as ie) zak 
le; on 5 ane D no Po n = 
Month hee o Ss ° ap ae 3 ‘i 
€ ee a r sles] gs SY x 
= by @ be ort) 3 8 o) o oa Eo} 
fan eee Wy SS SI Biss ae 23 a8 q 
p= iz Spee = Qs 26 aa ei a 
ps » aa = Oo ae oo Q, 
Ce} Ki Mircl | Sh eae, Ok so =) 
Ay ical NO fy Ay ES at Ov TARG Oo 
ES NNT ees | pec | A es | AS eee | ee | | cs | ee | | es | SS | ee | A ce 
Jan 
Feb. 
Mar 
Apr 
May 
June 
July} 
fe 


Totaldenethx 3 ooo Ce Mi. 
Cost.per mile torpatrol so os Oe a 


Avewcost-per mile patrot and gang slo. SS eee, 


Culverts 
Bridges 


Patrolman ks Soe Pee oe 


= 


'%y 
: 
: 
x 
7 


we. Seat a Pang |’ Lo iad ete 4 
PoP ep ta ate 
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SOUNS Vee Sen eee rs etek PA ¥ Gar Logins 
DITTO INO, Scat eee nae ns ie, 
Monthly Summary of Expenditures for 

GANG MAINTENANCE 
W.H.C. Se ee oe SOC; oes 
aks Reconstruction ‘ i | oe Betterments 

Authority Authority 
Month No. Amount Month No. Amount 

Jan Jan. 

Feb Feb. 

Mar. Mar. 

Apr. Apr. 

May May 

June June 

July July 

Aug. Aug. 

Sept. G 5 Sept 

Oct Oct 

Nov. Nov 

Dec. Dec 

Total Total 
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Form No.281 1M-5-23 


County er ea naa 192 W. H.C. 
DIV Nos ere ees Summary of Expenditures Authority No._--------- 
GANG MAINTENANCE Awm’t authorized_____--- 

Classification___-_- 

ks aa INOp oe eee SECON Opec) che Mile_22-- tor Milas 22 


Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct.”| Nov. | Dec. || Total 


Foreman 


Labor & 
Teams 


—— 


| | oe | 
ee | | | | ee | | | | | | | | | | | | | | — 


| ee | | | —— | ———- | | | | | | | | | | | | | | | OO | I > 


Stone 


a | | 
ee | | | | | | | | | | | | | | | | | | — 


Gravel 


| ee Oe ee 
| ff | | | | | | | | | | | | | | | | 


Sand 


mm || | tm | | | | | me | | fe | | ce | | ee | | te | ee | ee | | cen | erm | ome | cemme | | Seen | enmmem 


Oil & Tar 


Coal or 
Gasoline 
Oil or 
Grease 
Mach’y 
Allow. 


[| | | | | | | | | | | | | | | | | SS | OO | S| OOS) I OO I 


Supplies 

Repairs 
Guard 
Rail 
Culverts 

Bridges 


Materials 


mm | mf ee | | J | | | | | | | | | | | | | | | | | | | | 
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Form 174 : 
MAINTENANCE REPORT 
Wisconsin Highway Commission 
County Date Ss. T. H. Sec. No. Condition Remarks 


i 
SN ee ey ees 
ee ee eS ee eee 
— | | | 


— | | | | 


Note: Indicate condition by letter. E.G. F. or P. 


Bai an ANC ele ny ae ne ere Ot ely eee ot a 


This card used to report maintenance inspections. 


Form 174-A 
1 DEN ee eae ca aire SRA Sh ae ; 
CON DITION—REPORT 
Detour and Construction Jobs 
County Sito. Location Condition : Remarks 


— ey po ee 
—— | | | 
ee | | | 


— | | | 


Indicate Condition by Letters G. F. P. 


Under Location Give Number of Detour or Construction Job 


This card used to report condition of detour or construction job. 


152 HIGHWAY MAINTENANCE 


Korm No. 174-B 


PIES T CS Meee Bae NN chk A a 
CON DITION—REPORT 
Detour and Construction Jobs 
Const. Job 
County SS. Doe NG. or Det. No. Condition Date Started Remarks 
5 | oF SRN ane aha 2 Satie thE 
This ecard (red) used to report starting of detour or construction job. 
Form No. 174-C 
TUG Bihar te ean col (Gy Ce aie a) 
CON DITION—REPORT 
Detour and Construction Jobs. 
: Const. Job" 
County S$: 2. HeNo: or_ Det. No. Condition Date Removed Remarks 


i | ee 


| | | | | 


—_————$— | | ef | | 


This card (blue) used to report when detour is discontinued or job com- 
pleted. 
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COUNTY OF BOG FN cs hea Oe ee Nee Glee 
WISCONSIN MHI@HWAY CONINIISSION ° 
CONDITION SURVEY REPORT ON STATE TRUNK HIGHWAY NE oovvcccssssmnsscnsen 


City i 
OfniKa:: er eee aga re: SR eee eRe Oks IVILS Bx. IN esha a 


learns of mies|s Jel 3le[s To 


TYPE & Wore ee ham Pek] ke 


CONDITION 


| 


| 
| 


| 


Ei 


~ 


ISG BS NDS CORIO IICIKTeS 
8 
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fh 


CCC. 
FECES 


Oe gravel pit 
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ae 
h js 
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So Sey i 2) 
SOL le ses alee 
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tn Ds ae 
he PMA CAE PER GE LENO CSY GT COS (SE 


Landmarks 
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ee rea ae liek ee 
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Yel ora ce id SS ad B08 ey) 
in Place eS ae 
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BRIDGE INFORMATION 


SPAN 
CONDITION 
ROADWAY 


APPROX. OATE 
OF CONST. 


Fen inecd 
mg 
ave 
Ue aie Ma 
LIFE 
[i Atcaenda Batata | 
| (Gelert Pee 8 
[eoworrion | 
[eoaonme | 
amie 
Pam d ctd 
mae 7 
baa 
Me 
EO f 


Additional Inforrnatiori 


TENTH TENT AY 


APPROX. DATE 
OF CONST 
LSE 
VimRE 
SPAN 
CONDITION 
APPROX. DATE 
OF CONST 
FPROGABSBLE 
LIFE 
SPAN 


CONDITION 


RPOADWAY 


OIPPROX. DATE 
OF CONST 
PROBABLE 

EN eS 


TESee Es 
SHAN 
CONO/TION 


eomewe ll. ore 


TENTH! TENTH 


APPROX, DATE 
OF CONST 
PROBABLE, 
(Lo) f= 


This is on back of report, page 153. 


TENTH 


HIGHWAY MAINTENANCE 155 


CHAPTER XIV 


MISCELLANEOUS 


Auto Registration. Statistics show that the automobile 
registration in Wisconsin has increased from 1500 in 1905 
to 650,000 in°1926. It is difficult to predict what the future 
has in store but one thing is certain and that is there will 
be a steady increase from year to year. This will require 
more and better highways. It will require more extensive 
and intensive maintenance. It is a problem that the high- 
way official must face and be able to solve. By looking in- 
to the future and anticipating the demands, the work may 
be well planned and the results will be adequate mainte- 
nance at minimum cost. 

Traffic Counts, Tourist Business. Traffic counts taken 
during the past seven years show that traffic has more than 
trebled during that period. The percentage of horse- 
drawn vehicles has steadily decreased as may be noted in 
Table 8. Foreign or tourist traffic has multiplied by six, 
thus indicating that Wisconsin is a natural playground for 
thousands of out-of-state people. Statistics compiled in- 


Fic, 2. Primitive transportation, If this outfit had the bows and a 
canvas top, it would be a typical ‘‘Covered Wagon.” <A few of: these 
still travel our State Trunk Highways. 
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dicate that during the period from June 1 to September 1, 
there were over 9,000 foreign cars coming into Wisconsin 
daily. Information furnished by tourists on questionnaires 
handed to them further indicates that the average tourist 
car coming into Wisconsin makes a stay of approximately 
8.5 days. Each car carries an average of 3.6 persons, and 
there is expended by each person an average of $2.82 per 
day. Each car travels an average of 586 miles during its 
stay in Wisconsin. From these figures it can be shown 


Fig. 3. Motor equipment on a high type road. Motor busses make 
regular daily trips between all important centers. Convenient trans- 
portation which can be utilized to advantage only over improved higti- 
ways. : E 


that the tourist business 1s an important factor in Wiscon- 
sin’s development. It is estimated that during the season 
of 1925 approximately one hundred million dollars was ex- 
pended by tourists in Wisconsin. This is approximately 
one-third of the dairy business of the state, which is the 
states leading industry. Adequate highway maintenance on 
both the state and county trunk highway systems has 
probably done more to bring tourists to Wisconsin than any 
other single factor. We-have always had the beautiful 
lakes, streams and forests but good highways have made 
it possible for Wisconsin to “sell” these natural assets to 
the tourists. | 

Safety on the Highways. The story of the vast use of 
motor vehicles by the people of the United States and the 
improvement of the highways over which these motor 
vehicles are being operated has in the main been a pleasant 
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Itc. 1. Wrong side up on the wrong side of the road. A smooth 
straight, level road, at least 30 feet wide. No apparent reason for the 
accident. 


Fie. 2. Another accident on a wide, smooth, straight road. Most 
accidents occur where there is no apparent reason, In most cases due to 
careless driving. eer 


Method of driving traffic on a concrete road, 8. T. H. 12 and 13. Dane 
County. 
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one. The development of motor vehicle transportation has 
brought with it a vast increase in comfort and convenience. 
It has made remote farms readily accessible to important 
centers of population and brought the residents of con- 
gested centers out into the free air of the open country. 
It has made possible the increased use of our educational 
facilities and permitted the medical practitioner to get to 
the bedside of his distant patient in a minimum of time. 
On the whole the use of the motor vehicle over improved 
highways has been one of the greatest blessings to man- 
kind, but the story has some unpleasant features. 

The increased use of motor vehicles brought with it a 
very large increase in the number of accidents on the high- 
ways and these have resulted in great suffering. One of 
the greatest problems facing the American public today is 
that of reducing the number of these accidents to a 
minimum. The large majority of these accidents is avoid- 
able and many of these avoidable accidents are due to 
negligence that is on the verge of being criminal. It is 
only when we get an aroused public conscience that the 
number of motor vehicle accidents will be reduced to the 
minimum. The State Highway Commission has been 
endeavoring during the past three or four years to secure 
records of the number and character of accidents occurring 
on the state trunk highways. Table X shows those 
accidents reported up to the end of 1925. 

It is the public duty of every highway worker, whether 
he be a patrolman, county highway commissioner, or 
engineer, to promote safety on the highways. He can best 
do this by setting a good example for others to follow. The 
patrolman in many cases can reduce the number of 
accidents occurring on the highways through the condition 
of the surface by properly maintaining the surface. For 
the motorist, the following is suggested as the ten 
commandments for safe driving: 


1. Keep to the right. 
2. Drive slowly on wet pavement and on loose gravel. 


os Sis the vehicle passing you either way half the 
road. 
Park your car where it will not obstruct or impede 
traffic. 


a 


HIGHWAY MAINTENANCE 159 


4. Look out for and heed traffic signs; give proper 
signal to car following you. 


5. Keep your car under control. Many accidents occur 
because of reckless driving and speeding. 


6. Beware of railroad crossings, especially grade cross- 
ings. Practically 15 per cent of all fatal accidents 
occur at grade crossings. 


7. If you are an inexperienced driver, avoid heavy 
traffic. Get your experience where there is less 
danger of getting hurt or endangering others. 


8. Do not park your car in an alley, street or highway 
without a light to warn drivers. A red tail light 
and a single white light in the front on the side 
nearest to traffic is sufficient. 


9. Slow down as you approach street, highway, or rail- 
» road crossings unless the view is clear or you can 
plainly see that no vehicle or train is approaching 

the intersection from either direction. 


10. Never pass a vehicle that is going in the same 
direction at a crossing, on a curve, or when ap- 
proaching, a hill. Be sure the road is clear before 
you drive on the left side to pass another vehicle 
or obstruction. 


If the above suggestions are followed, very few accidents 
will occur on the highways. 
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Fia. 1. Protective painting at railroad grade crossing. Applicable 
only to paved roads. Should be placed to warn the driver only wheu 
approaching a crossing. Walworth County. 


Fig. 2. Subway before improvement, opening at right angles to the 
railroad center line, causing an abrupt turn in the road immediately un- 
der the subway. Walworth County. 


Z 


Fic. 3. Same subway after improvement. A clear view and a clear 
roadway of 14 feet on each side. Note the reflecting signals in the 
center. In spite of this, a driver drove into the center support, He 
thought vehicles should straddle the center line mark. 
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CHAPTER XV 


CONCLUSIONS 


Systematic Maintenance. Highway maintenance is one 
of the important factors in our present day transportation 
system; in fact, one of the few things with regard to high- 
way work on which all opinions seem to be agreed is that 
large expenditures of money for construction, however well 
done, are a waste of public funds unless followed by syste- 
matic maintenance. The first year of maintenance on the 
State Trunk Highway system in Wisconsin was 1918. 
Since that time the system has been much improved by con- 
struction with both state and federal aid and by mainte- 
nance operations, so that now travelers in any part of the 
state can start on a journey to any other part and drive 
directly to their destinations over roads which are in a 
majority of instances excellent, without the necessity of 
. making any inquiry as to routes. 


New Methods. The public as a whole is well pleased, 
but there is ever a constant desire on its part for more and 
more service, and in order to meet these increased demands, 
the highway organization must function more efficiently 
than it has in the past. New ideas and methods must be 
developed to keep pace with the rapid growth of highway 
transportation. 


Future Requirements. One need only look back a few 
years to note the progress already made, but it would tax 
the imagination to prophesy what might be expected in the 
future. As years progress our modern civilization becomes 
more and more involved. Better sanitation, better schools, 
more comforts, and improved communications of all kinds 
are among some of the things demanded, and if we may 
judge the future by what has happened in the past, it is 

11 
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safe to say that the public will get what it wants if it is 
willing to pay for it. That it is willing to pay is evidenced 
by the fact that the price or cost of work is soon forgotten 
provided that if in the expenditure of the funds, satis- 
factory service has been rendered. 


Patrolman’s Part, Supervision. As previously stated, 
the maintenance of our highways is one of the important 
factors in rendering transportation service. The success - 
of the work depends very largely on the patrolmen who 
form the framework or backbone of the maintenance 
organization. The great bulk of the patrolman’s time is — 
spent without any direct supervision. As a tribute to the 
patrolmen and their work, it may be said that in a great 
majority of cases their work has been very satisfactory 
and has contributed largely to the success of patrol mainte- 
nance in Wisconsin. It is true that in some cases patrol- 
men have been found wanting, but this condition is bound 
to exist in any large organization. This may be due in 
some cases to the patrolman himself, and in some instances 
it is due to the lack of proper supervision by the county 
commissioner or his assistants. It must be remembered 
that the principal object sought is to render traffic service 
to. the public. This can best be done by planning and 
efficiently supervising the work which we have to do. 
There must be thorough cooperation between the patrol- 
man and the county commissioner and between the county 
department and the state department. This is the end 
toward which we should strive, and by accomplishing this 
purpose we will at the same time give the road users real 
highway service. | 

It is hoped that in the methods and practices outlined, the 
patrolmen or maintenance men will find something to help 
better their work. They may not agree with all the state- 
ments therein, as conditions are bound to vary throughout 
the state, but in a general way, the methods outlined are 
those which have been used successfully in this and other 
states. 
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Reminders to Patrolmen and Maintenance Men. As final 
instructions to the patrolmen and maintenance men, the 
following reminders are suggested as a code to follow in 
their daily work. 


a 


3. 


Be punctual; be on the job 10 hrs. each day (7:00: 
A. M. to 6:00 P.M.) Try to “keep up” rather than 
to: catch ups 


Be interested in your work—enthusiasm makes 
work easy. Be resourceful—work out new and 
better ideas whenever possible. 


Be courteous at all times. The user of the road is 
paying the bill; he demands service. Make it easy 
for him to get over your section. Refrain from 
arguments. If you cannot adjust the complaint re- 
fer it to your immediate superior. } 


Do not leave loose material on travelled way; like- 
wise never obstruct traffic by parking equipment 
on travelled way. If necessary to stop for hand- 
work, park equipment out of the path of traffic. 
Give them the right of way whenever possible with- 
out interfering with your work. : 


Remember there is a proper time for doing all work. 
Plan, ahead and by so doing you will get the 
maximum results with minimum effort. 


Use the red flag at all times, and after dark when 
on the highway always have a red lantern on your 
equipment. Use the “off road” flag when leaving 
your section. This saves time for Commissioner or 
Patrol Superintendent and protects you from unjust 
criticism. . 


You are responsible for the equipment turned over 
to you. Keep it in good repair. Account for it at 
the end of the season. 


Improve those features on your section which may 
be a source of danger. Always clean flangeway at 
railroad grade crossing after each trip across. 


Work the poorest parts of your section first. Make 
the first work in the spring’ and the last work in the 
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fall consist of cleaning the inlets and outlets of all 
culverts, ditches, and drain tile. 


10. Be familiar with highway and automobile laws and 
rules of the road. Report violations to the proper 
officials. Report owners of cars not displaying 
proper number plates to Secretary of State, Madi- 
son. 


11. Fill out and send in your reports promptly. Always 
wear your patrolman’s badge on your hat. 


12. Remember that the road that you will be proud of 
will take but little more effort on your part than 
the road you must apologize for. It is doing the 
little things that seem hardly worth while that will 
make the difference between an excellent and an 
ordinary road. 


13. Remember that in all successful and efficient or- 
ganizations, discipline is the controlling and regulat- — 
ing force. Therefore, always be ready to take in- 
structions from your superiors. : 


14. Keep your temper whether the other fellow does or 
not. In short—make the fulfilling of your contract 
a pleasant duty and not a painful obligation. 


To The County Highway Departments: 


Cooperation. The success or failure of patrol mainte- 
nance rests to a great degree upon the individual patrol- 
man. If he is intelligent, conscientious, and honest, and a 
good worker and follows rigidly the instructions given him, 
he will render the service that is expected of him. In order 
that he do this, however, each County Highway Com- 
missioner must insist upon every patrolman giving just 
returns for the salary he is paid. The Commissioner must 
know when the patrolman has done a day’s work. He 
should visit him often enough to know that the work is 
done at the proper time and in the proper manner. He 
should not hesitate to discharge the incompetent or in- 
efficient men, for every poor patrolman is a weak link in the 
chain of successful maintenance. Representatives of the 
Highway Commission will visit the several counties often 
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enough to know whether or not the maintenance work is 
being performed properly and adequately. There is no 
question but what the best of results will be assured if there 
be thorough cooperation between the County and State, and 
when this condition exists it may be truly said that 
“Traffic is served in Wisconsin’’. 
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CHAPTER XVI 


TABLES 


This chapter includes several tables showing statistics 
on maintenance allotments, expenditures, and various other 
data of interest. Tables 1, 1-A and 1-B show the main- 
tenance allotments to the counties for the maintenance a 
the State Trunk Highway System from 1918 to 1925, 
clusive. 

Tables’ 2,:\2-Ay-2-Be 2g 22D, nahh 2 Gand oH. in- 
clusive, show the total maintenance expenditures by coun- 
ties by years from 1918 to 1925, inclusive. 

Table 3 shows the maintenance expenditures per mile for 
different types of surfacing from 1918 to 1925, inclusive. 

Table 38-A shows a summary of maintenance expenditur es 


by years. 
Table 4. This table shows the allotment to towns, vil- 
lages and cities for roads and streets, exclusive of the State 


Trunk Highways, County Trunk Highway and connecting 
streets in cities. This allotment is made in accordance 
with the new highway law passea by the legislature of 
925: 

Tables 5 and 5-A show a classification of the State Trunk 
Highways. by counties by types, from 1918 to the end of 
1925. Table 5-B shows the same classification by divisions 
for the year ending December 31, 1925. 

Table 6. This table shows the state aid allotment to the 
counties for construction for all years up to 1925, inclusive. 

Table 6-A shows the allotment of federal aid, state aid 
and for county trunk improvements under Section 20.49 
for the fiscal year ending June 30, 1926. 

Table 7 shows a summary of motor vehicle registr puge 
by years from 1905 to 1925, inclusive. 

Table 7-A shows the motor vehicle registration by coun-— 
ties for the years 1914, 1918, 1922 and 1928. It also shows 
the percentage owned in each county. , 
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Table 7-B shows the motor vehicle registration by classes 
for the years 1924 and 1925. 

Table 8. This shows a summary of the traffic counts 
taken by years 1919 to 1925, inclusive. 

Table 9. This shows a summary of the State Line traf- 
fic counts of tourist cars taken during the season of 1925. 

Table 10 shows a summary of accidents occurring on the 
State Trunk Highway System from May, 1922, to the end 
of 1925, | 

Table 11. This table is a record of the county trunk 
highways maintained by the counties by years from 1918 
to 1925, inclusive. 

Table 12. This table shows the cubic yards of material 
required for various widths and depths of gravel or stone 
surfacing. 

Table 13. This table shows the amount of cement, sand 
and stone required to make one cubic yard of compacted 
mortar or concrete of various proportions. 

Table 14. This is a list of the State Trunk Highways 
by numbers, giving the starting point and terminus of each. 

Table 15. This gives a list of the counties and the State 
Trunk Highways which pass through them. 
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TABLE Ia.—MAINTENANCE FUNDS ALLOTTED TO COUNTIES FOR 


THE YEAR 1924 


Maintenance funds allotted to counties for the year 1924, showing the distribution of the motor ve- 
hicle registration fees appropriated for the Maintenance of the State Trunk Highway System, connect- 
ing streets in cities, and swing or lift bridges located on the system in cities or villages (Sec. 20.04(8)(h) ) 


State Trunk Connecting Streets 


Highway System In Cities 
Maintained Amount Mileage Amount 
County Mileage Allotted Allotted 
PACINO Shs Ve aie es ns ee ee 94.60 $28 380-00. none oe a eee 
ABH IANG Roe CORE aa MO enc beng) 119.00 35 ,700.00 3.60 $1 ,080.00 
Barrons ete Soe 5. a Soule eat ata fier aia ete ae 135.30 40 ,590.00 2.00 600.00 
Ba yiield 5 wil a he a al ae nee eae 160.70 48 ,210.00 1.00 300.00 
BROWN Seb eee ie oo ane a NOE pee 159.87 47 ,961.00 8.83 2,649.00 
‘Buffalorss Sr A ee ee ee ey 186.24 405872700 (ee See 
TEUU he o (Ey rl etiesag el A Bia k ACR nN ely otek 94.40 28 ,3820:.00 ce Ay ee ee ee 
Calumet 2220 Gh Po oi aie Se te eae ae 100.14 30 ,042).00" 2 #2 is ea ee eee 
Chippewas 20 aan Ce See en one 173.40 52 ,020.00 3.70 1,110.00 
Oy Eg tipster ce I yr ane PRS Cie als ae 164.33 A9: 2997007 oo ec eee Rie ee 
Columbia ts ho eee se ee ae 218.68 65,604.00 | ~ 2.30 690.00 
CYrawlord eso sue mee ee ie Renee hema 126.60 37 ,980.00 2.10 630.00 
Taare (oat Pe toe fa Bae a ee eee 310.00 93 ,000.00 13.54 4 ,062.00 
WOd rere Re ee Se suas Sl eee eee ee ee 238.90 71 ,670.00 7.81 ' 2,343.00 
DOOrsze Gee ice Oho area ens 90.83 27 ,249.00 b Bi 336.00 
Douglae se enews ce aie 2 hela 134.40 40 ,3820.00 12.80 3,840.00 
LIDS GH ao} oN} cnaat Seiad Bei ae Dar MURR A ce ST ge A! pecan 172.18 51 ,654.00 2.30 690.00 
Hau Claire7 oe se 1 Paths Sue tees ge Sha a 123.66 37 ,098.00 6.34 1,902.00 
Plorenee se: eye es Se aoe Be SON oe 42.60 12':780; 00222 os | See eee 
/Wvabave Wey hid Sey Minune mR UA So sre nat 181.20 54 ,360.00 10.50 3,150.00 
OPES Gras peer soya: Wie CU ane ape erhery EAS. th ale kel ean, 135.20 40:,560500: [eco 52 oe Se ee ced 
(CTT ee be sap ene STAC see ele Ga ae 227.81 68 ,343.00 2°57 771.00 
Green see a ny Toa ee Cet geal ae, Cate 126.60 37 ,980.00 3.70 1,110.00 
Green Lake __________ Sean Ray an lee 70.65 21 ,195.00 2.00 600.00 
Towa_____ Apacs Mae igh Bey Si SE Row ene ae 150.87 45 ,261.00 1.34 402.00 
HB fs Wa ine SSA Map tea Di) eal? ta eas eS 80.00 24 ,000.00 2.50 750.00 
DP LOKSON Aes tlie yes ose ah ARR ee hae Marne 166.72 50.016. 008g coos ee eon 
SP CHETSON ae ca Se Koel ee ne ea ee oe 170.56 51 ,168.00 8.66 2 ,598.00 
MCRAE Coste Saar rac Cai ec nit 125.50 37650500 Nee ces ee ee ee 
ICON OSn eet ao amore es sia a eed ame 78.20 23 ,460.00 5.20 1,560.00 
Kewaunee__.____ By SO Sagar S CH 83.67 25 101-00 ha So en ra Rs ee RR 
BNO TOSSGP Ane pil ene alt Se iS a Sa AB 109.40 32 ,820.00 7.96 | 2,388.00 
Tinka Getie stewie ey OAL eo a pe 129.68 38,9045 00 52) ee 
Wanglade ei ea See Pe 121.05 36 ,3815.00 3.20 960.00 
d Br aVeroy Bs aotearoa Sk Nts eek Oa Ne ata perme rn 148.95 44 ,685.00 6.27 1,881.00 
Manitowoe___________ MDE gt i ete a 181.29 54,387.00 4.81 1 ,443.00 
Marathons: (xo wae Soe 212.90 63 ,870.00 5.05 1,515.00 
Marinette Seinesa se ses schon 132.23 39 ,669.00 259 777.00 
Marquette pepe fay. ea aes CN GaN a Nag OAS Me ac 65.75 193725).00 208 oo ee, eee 
MilwanlkcGarin tes cera Ce a oa ae 114.40 34 ,320.00 32.10 9 ,630.00 
EON TOR a ay elite hk nae eee ie 172.33 51,699.00 4.42 1,826.00 
Se) 5 SER oa 1 Met AS Mae Dy edie 148.84 44 ,502.00 2.86 858.00 
Onieid aoe oe eros toe aun fo me heed SY 175.05 52 ,515.00 4.45 1,335.00 
Outagamie ar byuss, o Meas tack aire UN Tah 162.63 48 ,789.00 | ” 8.84 2 ,652.00 
Ozaukee erage eet Oe eS oe a 79.80 23 ,940.00 2.00 600.00 
Pepi ie swe in cee SMA SAE. ai 66.81 20: 048200) (wns a oun ean a 
Pierce ts! Ae igeliie. mee Me een anes A AIL, Le! 157.85 AT ,355:500 3) goes ee 
POE ae ea a ee be FT BN 144.00 43 2005002) Soe Siete hel es ee 
Portage. ose eet teste ae de | 143.50 43 ,050.00 4.05 1,215.00 
Pigg Sox6 ter ei ak ean Cite nae Conan 148.65 44 ,595.00 .70 210.00 
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TABLE la—cCont. 


State Trunk 


Highway System 


171 


Connecting Streets 
In Cities 


Maintained Amount Mileage Amount 
County Mileage Allotted Allotted 

EVA CLG SENS AY mS or Ee NR teas gente 123.10 $36 ,930.00 11.30 $3 ,3890.00 

RVICHIANG cei s wy ok kee ie Te er ele UL 129.39 38 ,817.00 2S 654.00 

FROCK Seong eee Seite ie be ee ne ae Nr 192.50 57,750.00 14.12 A 236.00 

USACE SY Fa te eh OMG ENE bie Ss OR NR 108.10 32 ,430.00 LTQ 510.00 

SEE OPOLRC Or Me Soar Nery, RACs peat iea 172.90 51,870.00 1.74 522.00 

POEUUL Ret Sel ators awed eh Mere he dee tig Se sa ND 218.57.- 65 ,571. 00 LO 2,130.00 
SAW VCE Oe Se eee Bieter Bests oeiep i venient 139.20 AAT OOOO ciiteinet rer esgic Leas 

SOAWATIO | 3 BOON ea Ea Wee Bae SS 151.46 45 ,438.00 2.30 690.00 

(SYI12) oto ¢itsh p UMN a SEL Ee Seah Med? Seuol ae pi tS 157.20 47 ,160.00 7.00 2,100.00 
SE Sites ol Menr per yas a et Ms Ale ee Re TR Saal eet 114.43. ARO OOOO Naar ar an enes Dace Wine Mach Oe 
‘REM Peal eas wow ee ds. TMomun nema hy sei 171.56 DIR AGSEOO tha abuse apenae ns Cy er ees, 

iersriorr 2 eins en ORE eerie | Ee Ss ee hoe tenuate 184,24 55 ,272.00 2.50 750.00 
SAS ary ge 9 Ra aire Shears SSaeE ZU, en ste Seas Ttee 99,75 AT TENS DAS NST OY OMe Maa Sep LLIN Sapient ga 

SW lethwor thie btceget soi he Sy Sah ere a 152.70 45 ,810.00 5.80 1,740.00 

BAVC Y aE OST pi a AOE ale tar AE a er a SOA en ee 124.10 37 ,230,00 3.80 1,140.00 
WHESIIN @E Onsale al a eae hs ey ut iat aan Ele. 136.30 AOS O(N Gia ieee mar ret seen feria Ode i ret 

AUTEN O UL T=} oY ema lt ohh AIS eas ae ae NL Galata 214.50 64 ,350.00 6.30 1 890.00 

WUDACa Sto) ss eee Oe are ed Sime | Sha 174.40 52 320.00 4.70 1,410.00 
SG A TAY Tae: See Spe eR CUES, gag Comey EQN Bs 124.15 BS WA Uist 0) 0) 9 GS Sk Pa cee Rime aye 

Wilma pO 292) nici Ber Pia hapa ce 126.46 37 ,938.00 i to Ba 3,336.00 

(a 7 Rae rin ELM ISI ec aN ad: FN LY) lo Nae Ota = 140.55 42 5165.00 fins} 2,175.00 
Menominee Indian Reservation. ________ 44.75 PSAP 00m tu ae ae eeuee claret Sy het 

EE OUESIS 2 yee oles Oe rey SR Pe Saeed 10,207.73 |$8 ,062 ,819.00 282.12 |$ 84,636.00 

SWING OR LIFT BRIDGES 
Length of 

County City or Village Name of Bridge Name of Stream | Moveable | Amount 

; Part Allotted 
Columbia C Portage Portage Bridge Fox River Canal 109.5 $2 ,000 
Sauk V Sauk City Sauk City Bridge Wisconsin River 78.0 500 
Sauk V PrairieduSac]| PrairieduSac Bridge | Wisconsin River OO 500 
Browneeoe ss V Wrightstown | Wrightstown Bridge | Fox River 145.5 2 ,000 
Kewaunee C Kewaunee Kewaunee Bridge Kewaunee River 181.0 3,000 
Outagamie V Shiocton Shiocton Bridge Wolf River 124.0 2,000 
‘Winnebago V Omro Omro Bridge Fox River 79.0 1,000 
* Winnebago V Winneconne Winneconne Bridge Wolf River 165.0 3 ,000 
Green Lake C Princeton Princeton Bridge Fox River 162.0 3,000 
Waupaca V Fremont Fremont Bridge Wolf River 78.0 1 ,000 
La Crosse C la Crosse La Crosse Bridge Mississippi River 445.0 5 ,000 
A LLo 1s NE  mPES ly bE SL NL Ra ee Oa TE ae een a8. 0: Bly SG Bat OM Mae ae $23 ,000 
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MAINTENANCE FUNDS ALLOTTED TO COUNTIES AND 
CITIES FOR THE YEAR 1925 


TABLE Ib. — SHOWING 


Funds allotted to counties for maintenance 
of state trunk highways, 1925 


Funds allotted to cities for maintenance of connecting 
streets, 1925 


Maintained Amount Amount 

County Mileage Allotted County City Mileage Allotted 
Adams oc ge yl! 96,50 $28 ,950 || Ashland__-__-_ Ashland (2 4.00 |$ 1 ,200 
Ashlandos seen 119.00 35,700 || Barron_____- Rice Lake. -_-_.- 2.00 600 
Barron eicoce 134.70 40 ,410 || Bayfield__ ___ Washburne:22 === 1.00 300 
Bayfield. _._.- 159.00 47 ,700 || Brown_____-_ DerPere2 a 2e2c52 2.84 852 
Brows oi oe 159.57 AT ,871 Green Bay______- 6.30 1 ,890 
Chippewa_._| Stanley_222--2.2 .70 210 

Buffalo... me 186, 24 40 ,872 Chippewa Falls_ _ 3:97 1,191 
Burnett 93.00 27 ,900>'|| Columbiau! =| Portages 2 52 225 2.30 690 
Jalumet_.__ _- 100.14 80 ,042 || Crawford.___| Prairie du Chien_ 2.10 630 
Chippewa_ . _ _. 172.65 Gli eT9 oo oDane cee Madison?.: = .__< 11.89 3 ,567 
Marie 2008 x30 4)! 1638.31 48 ,993 Stoughton_______ 1.65 495 
Columbia____—- 218. 68 65 ,604 || Dodge__-__-- Beaver Dam__-_-_- 8.31 993 
Crawiord......'2 127.16 88 ,148 Mayville. _______ 1.89 567 
gneserce coe 310.00 93 ,000 Watertown______ .40 120 
Dodge: swe. 238.90 71 ,670 Waupun_______-- 221. 663 
POOR S a uh ee 90. 83 21.,249) || Doorsesec Sturgeon Bay-_-__-_ Uw 4 336 
Douglas_._.-_- 134, 60 40 ,880 || Douglas_____ Buperiors =e ee 13.00 3 ,900 
Dunes glue 171.34 61 402. || Dunn... 2. Menomonie___-_-_- Sot 951 
Eau Claire__ __- 123.66 87 ,098 || Eau Claire__.| Eau Claire_____-_ 6.39 1,917 
Florence... __- 45.10 13,580 |} Fonddu Lac_| Fond du Lac__._- 6.50 1 ,950 
Fond du Lae_-_- 181.20 54 ,860 Riponss 40% te 2.00 600 
Worst scat o! J 182.70 39 ,810 Weupun 2. 52200 2.00 600 
CERT Gewese 22901 68 ,9138 |} Grant_._-__- Platteville______- 2:57 Ts 
Greeneegecs fo. 126.60 87 ,980 || Green____.__ Monroe 4o see. 3.70 1,110 
Green Lake -___- 70.65 213195 ||, Green Lake =| < Berlin. - 222. =< 2.00 600 
Lowes oe ek ve 151.39 45541 Ct LOWa oer Le Mineral Point____ 1.34 402 
OHSS eet oa el 80.00 24 ,000),|| Tront2v2 se Hurley si 2222 ee 2.50 750 
Jackson. _.__.. 166.72 50,016 || Jefferson.___} Ft. Atkinson____ _ 2.93 879 
Jefferson_____- 170.56 51 ,168 Jefferson________ Dcoksh 651 
Juneau... 2-2 125.50 37 ,650 Watertown______ 3.56 1 ,068 
Kenosha_.._-- 78.20 23 ,460 || Kenosha____| Kenosha_______- 5.20 1 ,560 
Kewaunee_____ 83.67 25,101 || La Crosse. =.) > "La, Crosse. oi 2. 7.95 2 ,385 
La Crosse__.. - 109.40 $2 (820 || ‘Langlade. 22 Antigo>2_ 25 3.20 960 
Lafayette____ __ 129.43 38 ,829. || Lincoln. ___-_ Wierrilles eee ea 4.82 1 ,446 
Langlade_____- 121,05 36 ,3815 Tomahawk. ____. easy 435 
Bincolie. —-< 148.95 44 ,685 || Manitowoe__| Manitowoc_____-_ 2.54 762 
Manitowoc. . _- 181.29 54 ,3887 Two Rivers____.- Dead, 681 
Marathon. — __. 212.90 63 ,870 |} Marathon...| Wausau____- ___- 5.05 1,515 
Marinette_____ 132.23 39 ,669 || Marinette.__| Marinette______ 2.59 TTT 
Marquette___._ 65.75 19 ,725 || Milwaukee__| S. Milwaukee-_-_ 2.10 630 
Milwaukee_--- 114.40 34 ,3820 West Alliso. 27 4.20 1 ,260 
Monroe. atau cu 172.338 51 .699 Milwaukee-__.__ 25.80 7,740 
Oconto_. 2.222. 149.29 44,787 || Monroe. .-_-_- Sparta soe eh oe 2.42 726 
Oneida... 2... 175.05 52 515 omah®> #-.o 228 2.00 600 
Outagamie... __- 162.63 48 ,789 || Oconto______ Oconto. 225m 2/91 873 
Ozaukee__.__.- 79.80 23 ,940 || Oneida______ Rhinelander_-—___ 4.45 1 ,335 
Pepin. Foe 66.68 20 ,004 || Outagamie___| Appleton________ 6.16 1 ,848 
Pierce. sce de 157.80 47 ,340 Kaukauna 23 2.04 612 
Polkusci eine 144.20 43 ,260 New London_____ . 64 192 
Portage... .._-- 141.60 42 ,480 || Ozaukee_____ Pt. Washington_-_ 2.00 600 
Price.) rama aes 148.65 44 ,595 || Portage_____ Stevens Point____ 4.05 1 ,215 
Racine_- 215) 123.10 36 ,930 || Price_._._._- Park Falls__-___. .70 210 
Richland _____- 130.92 39 ,276 || Racine_____- Burlington_______ 2.40 720 
Rock 22 eso 192.50 57 ,750 Fiacine =. sean ees 8.90 2 ,670 
RUB KA us ae 108.00 32,400 || Richland____}| Richland Center_- 2.18 654 
St Grotton ee LCL. SL S51 Rack] ase oe Belts soe eS 4.72 1 ,416 
aie. hese ek 218.57 65 ,571 Ndgertons_ 2. 8.65 1,095 
Sawyer... 204-- 135.00 40 ,500 Janesville__-_.__ 5.75 1,725 
Shawano___.-- 150.46 45 ,188.j)'Rusk-_ oJ. Ladysmith.._.-__ 70 510 
Sheboygan__-_ 157.20 47 ,160 || St. Croixe._.| Hudson_. 22.2252 1.80 540 
‘TaVlorse ne 113.88 34 ,164 |! Sauk... 22. Baranoo=ce.sn ee 4.57 1,371 
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‘TABLE Ib.—SHOWING MAINTENANCE FUNDS ALLOTTED TO COUNTIES AND 
CITIES FOR THE YEAR 1925——Continued 


Funds alloted to counties for maintenance Funds allotted to cities for maintenance of connecting 
of state trunk highways, 1925 streets, 1925 . 

Maintained Amount County City Mileage Amount 

County Mileage Allotted Allotted 

Trempealeau___ 171.56 $51 ,468 Reedsburg... ...-. 2.53 $759 

Mernon.. 2.5.2 186. 64 55 ,992 || Shawano...) Shawano_....... 2,30 690 

Wilas ies 2c 3 99.75 29 ,925 || Sheboygan...| Plymouth. ...... 2.10 630 

Walworth. _ . ~~ 152.70 45 ,810 Sheboygan....... 4,90 1,470 

Washburn... _- 124.30 Si GHOU HKY GrOlama eimai OV ATO TIS ele cairn a ot 2,50 750 

Washington____ 136.30 4() ,890 || Walworth...| Delavan......... 1,40 420) 

Waukesha. _- 214.50 64 ,350 ‘| Lake Geneva... . 2,90 870 

Waupaca.___-_- 174.40 52 ,320 Whitewater... .. 1.50 450 

Waushara__-_-_- 124.15 37 ,245 || Washington .| Hartford. ._.- iets 2.10 630 

Winnebago-_ ___ 126.46 37 ,938 West Bend... .-. Lo 510 
Wicodiesee ta 23 140.55 42 ,165 

Waukesha...| Oconomowoc... -. 2.60 780 

, Waukesha....--.. 3.70 1,110 

Waupaca....| Clintonville... .. 1,80 540 

New London... ... 1.36 405 

Waupaca......-- 1.65 465 

Winnebago..| Menasha........ 1,85 555 

Neenaitn. eos 2,29 687 

Oshkosh... ...--. 6.98 2 ,094 

Men. Ind. Res. - 44,75 18',428° || Wood. ci. Marshfield... ..-- 2.65 195 

i re Wisconsin Rapids A, 60 1 ,3880 

Totals....| 10,201.57 |$ 3,060 ,471 ||} ————___- | —_—_ ______—__— |---| -- 
TTOURIN che ot ppbema ween oie cae 285.02 |$ 85 ,506 


Note: Remainder of table Ib is found on page 176, 
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TABLE IIa—MAINTENANCE EXPENDITURES, 1918 


Aare it, oe ae 


: Langlade---_-_---- 


Lincoln. = _ =. =--- 


Manitowoc 
Marathon-_ --.---- 
Marinette___---- 


_ Marquette__----- 


Milwaukee 


Outagamie-_-_-- --- 
Ozaukee__-_------ 


ee 


Sheboygan 
PERV LON sa sys Sx 


12 


10 ,250. 


13 ,406. 
7,316, 
16,154, 
12 ,076. 
5 ,455. 


8 ,336. 
9 ,600. 
10 ,067. 
5,391. 
9 ,849. 


9,186. 
12,105. 
3,879. 
4,501. 
7,955. 


6 ,520. 
7 187. 
7 142. 
10 ,549. 
4 ,520. 


5 ,983. 
10 ,519. 
6,714. 
4,812. 
4,504. 


9 ,232. 


.214 
. 82 
.81 


State Trunk Highway 


12 ,037. 


3,113. 
8 ,042. 
5 ,641. 
6 ,590. 
1,058. 


2,006. 


18 ,686. 
2 ,660. 
5,594. 
6 ,675. 
2,110. 


Marking 


ee ee on ie ea ee ee 


awww nee ee mee Ke 


ee 
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$14 ,521. 
17 ,631, 
14 ,830. 
16 ,656. 
17 ,312. 


15 ,868. 
5 ,622. 
9 865. 

18 ,019. 

10 ,477. 


24 ,948. 
10 ,928. 
22 ,484. 
25 ,121. 


5 ,391. 
21 ,886. 


12 ,498. 
20 ,236- 
9 ,520- 
11 ,133. 
9,151. 


8 ,530.- 
9,607. 
15 ,178.- 
13 ,284. 
5 ,860- 


10 ,509. 
10 ,640. 
7,710. 
5 ,996. 
7 842. 


12,747. 
18 ,146- 
9 ,660- 
8 ,196.- 
17 ,664. 


18 ,536- 
11 ,891- 
19 ,667- 
9 ,865. 
6 ,803- 


5,340. 
8 ,973. 
13 ,650. 
12 ,744. 
14 ,457. 


VT 7b. 
17 ,556. 
15 ,678. 
15 ,988. 
k 9,798. 


34 ,415. 
10 ,434. 
17 ,601. 
14 ,054. 
5,370. 
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TABLE IIla—Cont. 


Marking 
County Patrol Gang and Pat. Supt. Total 
Signing 
Trempealeau____- $10 ,947.80 $9 446.05 S250 4a eae eee a $20 644.57 
Vernon. ssw een os 6 419.04 5,761.40 2612 6S Hoe ey sleet 12 ,442.09 
Vilasie how eu tae 6 ,629.10 6 585. 84 Al ley AR RES Sa ak a0 ES 13 ,242.16 
Walworth 22-22. 10 ,119.80 8,701.03 123-30.) 2 See ae 18 ,944.13 
Washburn_--_--- 8,718.59 OE TUR 2 a i Sy a ir aia a ais HOE aS a dl 9 16 049.53 
Washington____-_- 6 ,825.44 AO SEO L845) Usk pee ta ieee mer nes cro Oa 17 ,887.28 
Waukesha _-_~.--- 8 485.91 16 ,208.49 VSO AO oh co We aie eA] 24 ,824.80 
Waupaca__.-_--- 5,674.49 9 ,032.08 DAS UG Ma No as 14 ,850.29 
Waushara_- .---- 8 369.76 6 ,640. 78 ROS GSO eee a pes ae hg 15,119.43 
Winnebago. -_--_- 5,817.71 4,988.36 TAS E90 cM OO ea 10 ,949.97 
IW O0dS ears oes a 6,571.34 6,222.09 ZOS2 S80: ees Lee ren ens 18 ,002. 23 
Totals oss $573 ,042.16 $396 ,499.65 SR 888122 lal re Cy ane ays $977 ,480.03 
TABLE Ilb~-MAINTENANCE EXPENDITURES, 1919 
State Trunk Highway 

County Patrol Total 
A Garris aon 2 ce oe $9 ,693. $14 ,376.81 
Ashlandsc os 45 10 ,875. 21 ,892.93 
Bayrronsactis see 13 ,848. 25 ,910.61 
Bayfield_____-- ses 11 ,659. 4: 22 ,704.59 
Brownie 17 ,830. 18 ,701.22 
Butalos: aes os 19 ,308. 24 ,633.96 
eBburnettie se 2 BESTS: 9 418.79 
Galimeét.< se-3s¢ 10 ,423. 13 ,975.80 
Chippewa. - - ---- 11 ,549. 23 ,669.14 
GES et scat Bae 13 ,303. 17 826.27 
Columbia 2 222.22- 15 ,044. 30 ,2387, 78 
Ctawiordssc. sae JJ ,184. 11 ,752.52 
Danese ovals geek 20 ,698. Al ,919.49 
Dodger wa 2es: 15 ,073. 26 896.77 
DOO an ee 6 ,289. 8 027.91 
Douglass. 22 - 9 ,497. 19 173.73 
Dunnyes ees 8,155, 8 259.42 
Eau Claire___-_--- 13 ,168. 16 ,910.42 
Florence____ ___-_- 6 ,042. 6 ,056. 69 
Fond du Lac_ ---- 11 ,829. 31 ,447.73 
Forest sc face or 12 ,503. 14 ,095.31 
Grantee ee ae 19 ,265. 23 ,622.81 
Greens ese 9 ,920. 68 12 ,956.13 
Green Lake_.__-- 5 ,604. 12 ,881.68 
VO WALH Soha trephine 8 ,822. 8 ,822.61 
ETON Seas tee 7 561.3% 11 ,582.10 
Jacksoni. 24 sere 950LG 11 ,1383.86 
Jetersono= soe 10,193. 23 379.34 
unease 13 ,961. 26 ,805.60 
Kenosha_ 2. 2 1. 7,793. 7 934.24 
Kewaunee_____-- 7,200.0! 8 272.05 
La Crosse..--_ ---- 14 ,054. 14 ,223.91 
Lafayette__.2-__- 8 ,061. 14 ,975.18 
Langladew.c eo 5 ,892. 6 312.69 
TLincolna 222 6,211. 8 ,619.54 
Manitowoc__..-- 13 ,3838. 16 ,564.49 
Marathon___---. 14 ,748. 85 32 ,402.22 
Marinette. ______ 6 ,550. 11 ,248.30 
Marquette_-_-_-_-- 4 ,748. 8 ,509.21 
23 ,880.46 


Milwaukee ! 1,976. 2¢ 
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TABLE IIb—Cont. 
Marking 
County Patrol Gang and Pat. Supt. Total 
: Signing 
Monroe. rs aus $11 ,023.63 $1,621.81 SHIA OSs Mae es eee $13 ,240.09 
Oconto tee Fa 10,816.77 3,878.00 BHSLS asi seen ee ve 15 ,253.60 
Gheidarioi 2252 21 ,844.76 Oi AO OLE ere Na ae. oe eure be ee haa 27 3804.87 
Outagamie______- 8 826.57 7,560.18 HOO. Dowie eens < Saae Is 16 ,396.70 
Ozaukesar spo 75 2k 10 ,548. 52 11,973.35 By os ihr Ny ete avis Ul dah 22 ,522.50 
Pepin A deh Sa ee 3 ,220.76 5 418.33 ZOTESZOY aes a ae 8 936.29 
Pierces ies aL Sees 9,112.96 1,027.90 Sy OU ig tee Sk eer LSE. 10 ,143 .86 
LOU San hese ae 8 ,898.24 8,580.58 SOO: 26 Wie anes ola 17,789.08 
Pontae eis 25. Se 10 ,118. 62 5 898.91 M29, BD Ae UN Maa 16 ,247.18 
ICas 2 ke See 14 ,810.56 2 ,523.23 CO SEO) Wan oe tne) OR 18 ,037. 72 
A aemMe we ee eos EL STZ OL; Met OL Oi Oe eee 8 a aN IO Tie ca J ee 28 ,782.98 
Richland 2 14 ,530.87 10 ,716.44 BAG OOO Magma sour 25 493.00 
Co eta Aaa cash 8,754.93 3,810.19 ASA GOS Moe Pace Unies muses 12,613.81 
USC a Oke i 9 ,080. 82 5 ,650.99 SOLAS Leaner someon Lal eats 15,033.62 
SAC roi ae es 12 ,071.57 FARO AO eos 5p eee Oe eee ae ea ie 12,819.82 
Sauk ae Soest 23 ,492.59 9 418.26 1 NF 8 Foo ISI Reg este ph aN 34 ,060. 32 
Oa WET 22 oe TIBSIVTE 3,606.29 PBOSOD: she Coleen, a ane ger, 11,738.75 
Shawano______-- 14 ,688. 92 8 ,898.79 805.13 $560.89 24 ,903.73 
Sheboygan___.._- 6 ,817.80 34 ,585.42 299.07 bob. LG 42.223 ,46 
Pyle sel a 4 482.20 661.16 SBasO2 ie cote ee 5 426.37 
Trempealeau____-_ 13 ,476.93 9 3895.55 208. 50 pr a a ee 23 ,080.98 
Wernon tpi T ,682.42 2 385.36 AD bra LO Wea ree yr ia A rl 10 ,504.88 
Vailas eee eee 8 ,904.82 2,469.68 LOS G8:7 Ser eeaea a rata 11,573.18 
Walworth___-_--- 14,116.98 15,801.77 ZNO XO | ear eny SAL aS 30 ,127.82 
Washburn_____-- 8 ,699.49 Br PS SG ih Seth as eee sre wa | Sok ee eal mre es 16 ,902.05 
Washington_____- 9 ,063,28 3,891.34 AG GAL steue ea eb Ghee 12 ,981.26 
Waukesha______- 10 024.385 GESDO LEDS ie era ees ee Fee aah a apes 16 ,525.90 
Waupaca_______- 10,671.77 16 3880.07 198.45 1,043.62 28 293.91 
Waushara_____—_ 12 .298.13 14 ,117.04 ATs SSA ele wea bs 26 ,562. 55 
Winnebago. ____- 7,107.01 6 ,763.30 Gir Oe Wc RE urea Male Bes 14,132.22 
WVIGOG Msn er LG. 10,118.71 1,993 79 432.11 396.54 U2 940 515 
Totaisss oa $762 ,587.38 $488 529.68 $17 ,776.16 €4,714.74 |$1 ,273 ,607.96 
TABLE IIle—MAINTENANCE EXPENDITURES, 1920 
a State Trunk Highway 
Mark 
County Patrol Gang and Pat. Supt. Total 
Signing 
PANCT INS eee te | S12 129.9 1, $2,437.64 AP Ge Gun (ee HN oo SS $14 ,615.09 
Ashland aio 22" 11 ,469.75 14 ,728.68 SB Be OO eis Sa aoe FS 26 ,213.43 
Jog?) gale) agseuc fee ki rates 18,770.58 EQ AS HOD ie a mde ene ee Si AAA Re 31.258.538 
Bayfield.) 2: 18 ,322.36 1 492.66 TLECBO She pee te Se 19 ,831. 52 
Brow = eee PC ,220 8 26 367.66 2,582.94 873.21 AT ,001.57 
Y BPH tits y (0 uN a 22 ,655.41 So 9foubL 141.86 167.00 26,879.78 
EuIMet tape oh 8 ,3833.96 1 393.84 OTA) Mince ease RC tal 9 976.00. 
Calumetac sa se ut 16 ,127.96 6,286.75 446.95 606.85 23418 -d1 
Chippewa ____-_- 15 ,653.89 SAS PAT E28) ei a ree ee re eR eee ae oF 46 ,901.17 
CORT a cna Gime a ai 21 ,852.92 6,935.28 226.22 883.90 29 898.32 
Columbia... 222. 19 ,633. 50 17 ,137.69 Ares Ue Oo yEhee eee cee Rena 37 ,201.82 
Crawiords ss 2 17 ,385.39 NOVAS Oe rm eomee raspy einai fet ee acti 18 ,460.29 
ane ser ae oe 39 ,289.97 34 ,798.63 124 fe DA Le a Na ee T5081. 37 I 
Dodges 3c 2 23 ,621.35 9,066.21 PAO AT ns Se See 82 828.33 
PIOOTs ea Ye 11,847.09 5,846.41 PA fe AN al te srg PR a ae Dh 17 ,720.90 
Douglas: 2... 2 -. TS ODO ain Wea cea NN He 4A oe tee L Rien Sa 20 ,742.33 
POAT c ee oe ani 16,011.04 3,495.57 CPi ie el atau e AUS pa Wie ete 19 ,568.79 
Eau Claire___.___ 17 ,745.93 8 244.78 OTOL | ae, 2 5 OS Sah 26 ,361.45 
Florence_____-_-- B09 Te On| es wera & 14.75 yas 6,012.54 
Fond da-Lack. 2 3 29,849.93 36,683.54 133.90 871.85 67 639 22 


180 HIGHWAY MAINTENANCE 


County Patrol Gang 
Forest, o52).--.2- $15 515.952 $767.98 
Grants ce 30 ,2382.68 26 ,841.93 
(TTOGN AS were tres PAR ARIES) 12 ,729.58 
Green Lake------ TTT, 69 6,397.41 

OWa pee Neen iss EGG26 (ois 3 ,890. 57 
Tropa ae ie wee LAS EG OT ees ee ees 
Jackson... 22 _- 16 ,523.48 3,252.85 
Jefferson. _____-- 20 ,540.03 11,696.46 
JuNeausa Ss Lee Ye SL6ATS 69h 6 ,083.91 
Kenosha 222) 222 6 ,6384.48 7,118.48 
Kewaunee______- 11,102.77 2,605.48 
La Crosse___.___- 14 ,079.90 9 243.44 
Lafayette____ ___- 18 ,586.87 23 ,706.10 
Langlade.-=-. == 13 ,386.29 944.50 
Dancoly sss fee 9 549.38 2,181.94 
Manitowoc______ 17,150.99 5,591.38 
Marathon_______ 23 ,091.36 21 ,291.88 
Marinette______- 12-5527:20 3,146.21 
Marquette___ _ _ _- 8 ,040.97 4,073.14 
Milwaukee___-_-__ 4,241.42 32 ,288.80 
Menominee I. Res BU We hs ats Sy Me cpgyeeRal lad  Eaae 
Monroe_______-_- 22 ,009.13 8,489.25 
Oeantoswsere Live 18 ,973.83 4 844.31 
Onerdane ei ree: 28 832.62 1,720.56 
Outagamie_______ 16 ,842.06 3 841.78 
Ozaukeels2 32-2. 14 (572275 5 ,821.42 
Rep ity irae deren io! 4 819.88 4 A22.11 
Piereessse ene a 15 ,923.46 5 326.52 
Polloveateet se eur < 12 ,365.24 12 ,623.34 
Portage sere) 22 302,15 5 609.95 
PGS eee ato re! 16,655.91 249.95 
Racine ee o kes 13 ,712.81 9 023.47 
Richland 222 17 ,817.30 7,971.67 
FROCK shay sian Ua 13 ,857.62 18 ,191.76 
Rusk eee atc. £0 941 BS lee eee ee 
S Ger Olea wate ale 26,079 73 3,877.03 
AUK 4a cease he 27 ,894.60 37 ,908.93 
Sawyer ie cine 13 ,722.50 1 ,206.42 
Shawano________ 26 ,538.98 11 ,820. 74 
Sheboygan_______ 16 ,687.58 29 ,548.39 
Dayar gh aio cece 8 ,996.83 3,183.82 
Trempealeau_____ 23 ,906.13 21 ,860.78 
Vernonia au 22),695.15 5 ,729. 54 
Vilas sein Gli EO 540263, Joc ee peg es 
Walworth_______ 27 4384.14 22 ,468.25 
Washburn_______ 11,527.16 10 ,020. 77 
Washington______ 13 ,453.11 20,771.81 
Waukesha _. 22 ,213.94 48 ,304.80 
Weatupaca® sed 19 ,849, 28 14 ,051. 64 
Waushara_______ 18 ,140. 76 7,005.78 
Winnebago. _____ 15 ,828.45 28 ,152.78 

OOM? Sakasi eos 15 ,495. 50 4 ,983.79 

Totals: oso 22 $1 ,208 ,728 .54 $756 ,474.38 


TABLE IleCont.,. 


$28 ,820.61 


Marking 
and Pat. Supt. Total 
Signing 

RHOB. OLS lees Seber $16 ,786.31 

CLS UG ee eae ey ae 57 ,889.78 

Sooo chee eae © Pe onan 25 ,912.56 

LOA S90 o ieeee Oo SE abe 14 ,280.00 

CO's OO nisi eis ra Se 20,217.74 

261.52 $759.00 12 ,582.59 

362673" pris shen Lae 20 139.06 

468.37 1,982.27 34 ,687.13 

LS OS OLA set Zee 22 369.83 

RUD ie geht Ra edes eat aay ep et LPS ng 13,752.96 

TOOK Ses ere ane re ie 13 ,868.43 

LBS GSS | eee he Coley belie 23 ,478.72 

199, OS Ses ete ey 42 ,492.00 

205 Sb0) |e ren eh 14 536.29 

UV AEN NS a OS sre oe er ere 11,731.32 

PEG PTD eater ee 23 459.12 

BipM aaa ete oye ees 1 597.97 45 ,981.21 

AZO 'GBy i hes meet ee eerie 16 ,094.09 

BOLT De sinc ie oe a Nos 12 ,149,82 

BS GOGS 27 yearn eee te ee 40 186.49 

ihe sete i Blas PR (GT aa le Wah ee SIE! 1:, 119; 23 

525.83 853.94 26 ,878.15 

1¥,083.90) ies ws lye eee Vee 24 ,902.04 

625: 0831 ek anh eee 30 ,678.26 

1 ,497.69 400.70 22,582.23 

Estos SPN Gin Ws ty mane ty Ma 20 977.44 

Sey Sie ME CRM Eg UM MLS Ne Sar SA Tal 9 241.99 

DAD UTS eter) le matey ee 21 499.11 

TRS HLS oe cee Stlecns 25,176.71 

438.23 238.95 28 ,589.28 

TSSL18 cle SL Tare 17 ,044.04 

AOR Goal hice tn per ams 23 ,164.91 

201.36 635.39 26 125.72 

87.50 8568.08 32 ,944.96 

SG Be Stee Dees a EE aye eS at I ae 10 ,941.58 

MOP00 Seis an RN 29 966.76 

804: 05 (los oe eres nea 66 ,607.58 

189.78 OY a uP er Otay 15 ,118.70 

6651146) 2 Ae eae 39 ,024.86 

141.44 870.26 AT 247,67 

pes. LOLA Bs (eck me tse net Rian vir hy bn 12 ,364.92 

BIBT OOK kas sre mee 46 ,359.91 

376.20 1 308.54 30,109.43 

cal ae AUN AEC SA Sou NP Adare 16 ,540.63 

BOSALo Gee eS cee he 50 ,260. 68 

ZA Ue NLA Sil A ERE Nb io Re PELL 8S 21 547.93 
BESESAN TEs Pe see Sota nine 34 ,485.76 ° 

275.00 1,032.74 71 ,826.48 

913. 87 1,866.86 36 ,181.65 

MSC ODW eee waa ees ee eae 25 ,220.19 

689.99 1,007.95 40 174.17 

BEB 21a (oat Bay ar eae 20 822.50 


$16 ,806, 467 /$2 ,005 ,829.99 
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TABLE IId—MAINTENANCE EXPENDITURES, 1921 
State Trunk Highway 


Marking 
County Patrol Gang and Pat. Supt. Total 
Signing 
AM AENS oo Se $13 ,289.19 $1,140.67 S10. 90s waa eee ewe $14 ,500.76 
Asiand woo iec 14 ,437.89 8 ,419. 74 AB BOS Ui Sas ete, ares d aioe! 23 ,312.94 
Barrons oso 20 19 5155.78 14 542.64 G23 TBs ade de oe oe 34 ,3822.20 
Bayfield________- 23,218.15 DAO t OO Tne as APO NAL neg eee 25,710.24 
POWs eS eed 207,925.27 24,001.14 GLEE Doi said see es 45 ,537.96 
Buffalo 2c. G47: 20,774.77 10 0408S. ee $330.10 31,146.25 
BOUPROLU woh Sie 9 663.32 11,175.67 YIGC SO piece eee ods 21 ,055.79 
Calumet Prat Ls 9S as 15,517.98 T 483.44 488.72 577.39. 24 ,067.48 
Chippewa_-_-_-____ 18 ,264.63 21 ,145. 62 9922 740.22 40 ,159. 69 
Carin soc Sash 22 ,251.31 29 ,653. 72 33 ,00 623.44 52,561 47 
Columbia___- ~~~ 28 ,356.69 27 ,483.51 ZU9: CA Vise Bee Tee a 56,119.84 
Crawiord:. 222). 17,160.26 7 214.63 DSO Tt Mee eee ee 24 ,707.16 
rename bes ce 42,419.41 53 646.37 SpOV96s es vere 96 ,878.74 
od ges. Seu oe Pe OMA Oboe 30',167. 27 Si ays Ga Ma Ni ns pb cat Lp te 57 ,633 87 
Door aes Sot pase 10 ,156.97 8 ,3841.48 BEG. 20} See ee a ae 18 ,674.71 
Pouglas. 7 i fy 17 ,185.85 5 ,964.19 PAS ar 45) 1,715.42 ZO sland 
Dunn _-__ a eps eae iar 16 ,544. 58 8 ,281.49 36.55 672.70 25 5385.32 
Eau Claire_______ 17 212.35 16 ,946.17 327.41 Wee) Nera 34 ,777.20 
lorena. 225.5% 6,437.57 2,196.07 ASTLOe| Lette eae 8 ,678.73 
Fond du Lac_____ 26 ,297.52 YS6205040rs eom on eee ae 921.18 45 ,838.74 
POTeRE Soe wl ss 155172. 07 2 256.31 SLO; OG: (twas eure. aoe 17 ,745. 34 
Granta os oo 33,414.57 20 ,750.59 950) 05 whilst eh, 55 116.11 
MePOCU a Re eat ie - 12,018.54 PB Wee Cia Ue sop aa abla eal Maser SIN Ca IRA ae 25 ,841.00 
Green Lake_-_-___ T ,847.20 5,231.38 T4450 eae Se. pete 13 ,223.08 
LOwa ssc MS 16 ,267.86 19 ,297.13 SOO) BO ie Cae Be ane a 35 ,885.19 
Lig 3s Na a er 10 ,920.51 2,553.11 OR OOe ine ica aetna 13 ,498. 62 
JACKSON ase eo. oe 17 ,502.96 T3197. 98 218.89 102.50 25 ,022.33 
Jefferson________ PAB ES 331 AN: 26 117.05 291.84 1,738. 02 49 ,524.46 
Juneau 22 18 ,708.40 15 ,197.58 336.31 584.98 34 ,827.27 
Kendsha_ 6 213.12 7 202.27 G2 BO) nese eR See 13 ,477.89 
Kewaunee___--__ 14 ,006. 04 9 ,284.26 LATS OD sia eiie eins 23 ,437.85 
La Crosse_______- 18 ,574.14 8 ,709.52 465.31 512.50 28 ,261,47 
Lafayette__._____ 20 ,227.33 12,776.95 BGS A citar lor ce od 33 ,397.42 
Langlade: _-.-_. 14 ,272.48 8,114.92 LEO Oss [Ce cur eae se et 22 404.40 
RN COMT Miers ale 2 10 ,609.49 G58 UDG Tie Pieters ae ee oa a Re ener eae ot 12 ,421.24 
Manitowoc_--___- 18 ,227 .20 11 ,018.66 Lads OOM Le apse eo pie We 29 ,970.86 
Marathon_______ 24 ,482.95 16 814.33 46.03 1,539.01 42 382.32 
Marinette. ______ 15 328.63 14 ,854.06 ADM CA al ches meats oa aN 30 ,609.03 
Marquette_______ 9 048.06 2 801.94 DAS Wen Lye a Seat A faa a ae 11 973.17 
Milwaukee___-__- 4 034.79 712 ,534.59 Ee AAG ea irhe EM A wea a re Na 79 ,769.66 
Wlontoete 2s. 24 ,598. 74 7,455.56 495.79 696.16 33 246.25 
WMcontos ke = 26 ,587 23 7 449,48 2, OOD ees aaa ee ee et meee 36 ,092.46 
ACD E gif aie ae 29,776.42 4,501.34 BATES ie ee 34 330.15 
Outagamie_______ 23 ,549.06 9 873.26 W082 S74 freee yh 34 455.06 
Ozaukee! - 2 is... 13 ,622.97 8 ,648. 67 SRA | ap ae a a 22 ,370.84 
Pepin. 4,415.65 B O02 OSs ie ie ek ee ab ne endeeay el Ve 10 318.60 
1 BATS) [012 Peay as ala 16 ,447.04 12 ,000.39 PUSSEES PS did al So bg shies Wes 28 ,493.76 
POL er tete 12 ,601.00 12 ,901.40 BAL BOO ere MES UN 25 ,743.99 
Portage ss 2. 24 ,089.74 3,729.02 275.87 308.70 28 ,403.33 
Pricaticeg 26 e 18 123.08 6,716.53 BBOva eee ae aha 25 ,200.03 
Ratines 2225s. 12 ,3843.87 17 ,608. 73 ADA Gag eon se rs Sec uae 30 ,404.25 
Richlands sce 22,764.70 4,455.39. 137.73 831.60 28 ,189.42 
FUOCK Nes girs 19 ,295.38 22 ,872.02 202.87 1,397.99 43 ,268.26 
ECTS IM ered sot 2 13 ,986.36 9,492.93 OLA Olas eee ae 23 ,793.59 
SONCTOR es ZA oO toe £5 OS PL SH Pl flees ates ey ae AS Un Red 33 ,495.39 
PAIS TASS Best ra te 2 28 ,651.36 24 ,964.30 BAA NOG etek We ae te 53 ,890. 52 
Sawyer_..____.__ 18 ,932.80 2 868.12 PUROM Masi alse cient ak 17 ,075.86 
Shawano. _______ 28 ,892.95 18 ,865.86 LNGAT S's Nal | ae AS AOE ERE YA 48 186.30 
Sheboygan______- 14,672.39 41 ,116.58 97.20 714.65 56 ,600. 82 
PEaVlOMees Cleo e ss 10! 5751289 11,153.35 59.00 598.30 22 ,562.54 


Shawano Co. 
Menomonie Res 01 7G Ys Wid Re aS i a EG PGS ZOOM Cet sun cee as 9,707.43 


Pat. Supt. 
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TABLE IId—Cont. 
Marking 
County Patrol Gang and 
Signing 
Trempealeau_____ $24 ,0380.35 $27 5783.99 $619.28 
Vernon: shan 26 ,187.28 14 ,251.98 WYER RS 5 
Milas oo eRe hs £8 042 SOS ee SOE eM Sire Nee ot eae aks fv Paar he he eats epee 
Walworth. ______ 28 ,091. 50 48 ,999.13 532.63 
Washburn_______ 12 ,948.06 6,132.96 332.70 
Washington______ 10,093.91 14972 72 41.50 
Waukesha. ___-_- 22 825.23 28 ,818.03 Vo 229°23 
Waupaca._-____- 20 O14 42 36 075.30 241.45 
Waushara______- _ 20,859.18 4,827.07 LObea 
Winnebago. _____ 14,724.75 15 307.00 864.26 
OGU i erate som a 18 ,465.42 4 222.24 500.32 
Totals. __.__|/$1 ,806 ,465.10 |$1 ,028 ,976.04 $25 ,510. 57 


$20 462.14 


TABLE ITle—MAINTENANCE OF STATE TRUNK HIGHWAY 


E.XPENDITURES—1922 


Total 


SYSTEM 


County Patrol Gang 
RTS os oe ve Age $12 ,153.10 $10 OTL. 
Ashland: -2. 232). 18 ,404.28 3,368. 
IDATFOUA i ey = 19,118.03 A383 
‘Bayfield os 26 414.58 0 Bs Ra res: 
Brown seme 2 Nee 22 ,025.52 23 ,681. 
Buffalo, see See 21 962.81 2 ,694. 
IBUrNSt Oss ee 13,894.89 2 874. 
Calumetis ee ve! 13 ,588. 74 4,312. 
Chippewa... __- 19 ,237.66 28 ,919. 
Clapee ser S23 2a 19,529.88 20 ,243.6 
Columbia=_ 202.2 37 3841.79 5,965. 
Crawford_.__._-- 15,894.45 10 ,766. 

ANC ed oe a ee 39 ,310.28 LS BL 
Dodeeudg pee rte ss 25 ,909.26 14,484. 
6D Yolo) geek Stiga ey ae 10 ,841.80 6 ,139 
Pouglas! 225275) 2 18 ,844.38 5 ,366 

UN 3 Yee ee 20,958 719 92294 
Eau Claire______- 15 135% 10 ,688 
Florence____.____ 5,943. 32 999 
Fond du Lac____- 18 ,192.13 20 ,981 
MOVER BE 2 Se Ne 18 ,293.03 2 ,566 
Grantene seu ee 32 ,686.18 27 ,866 
Greene gente a 11 ,630.37 POAT 
Green Lake______ 9 083.86 5 ,857 

OWaAle ly sh 14 ,838.25 7,199 
TTON Eee wee ee, 12 ,518.02 2,190 
gacksone 22 Seen 21 ,820.92 115,985 
Jefferson. _.__-_- 23 ,485.66 16 ,438 
PUNeaTEe oe) 16 ,469. 62 6 ,517 
Kenoshale. 2 S22 5 851.57 11 ,601 
Kewaunee____-_. 11,769.45 5 ,263 
La Crosse__.o__ =- 19,513.99 12 ,144 
Lafayette___.____ 19 045.57 9 ,164 
Langlades22217 4 15 ,548.13 5 ,451 
sin coin: Ses ep oe ee 125 920..6'1, 6 ,693 
Manitowoc. ___-- 18 ,906.24 12 ,648 
Marathon___-_-_- 24 ,067.51 11 ,289 
Marinette____--- 16,967.87 7 238 
Marquette______~ 8 ,869.26 4,465 
Milwaukee. _..~- 1,675.09 44 ,715 


Marking 
and 
Signing 


Pat. Supt. 


ee ee 


ae ee swe ee ewe em 


ee 


eae wee HK Se eee 


eee KH ee em ee ee 


Totals 


$52 ,433. 
41,172. 
18 042. 
79 386. 
19,413. 


25 ,190. 
53,908. 
65 816. 
25,291. 
31,599. 
18 ,187. 


$2 ,381 ,4138. 


$25 ,915. 
22 ,430. 
28 ,154. 
38 ,567. 
50 ,208. 


25 ,984. 
16 ,829. 
18 ,700. 
49 514. 
40 ,610. 


44 ,053. 
26 ,339. 


*, 
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TABLE Ile—Cont. 
Marking 
County - Patrol Gang and Pat. Supt. Total 
Signing 

Monroe. __--_--- $25 ,807. ne $7 ,981.89 $746.96 $974.89 nies Vageaagn ia pe 

Oconto_.___-_-_- 27 038.4 14 ,902.66 466.61 1 330/55 43 138.2 
Oneidaziy xsi 31 "142. is 4,240.10 P OOGA9Ss titer 2 ae 36 Peay 
Outagamie______- 28 555. 95 2,698.90 ‘871.64 915.88 33 "042 BT 
Ozaukee______-- - 14,758.07 15 "288 35 LO be DOr ae Sa te 30 ,807.78 
Pepi ie. oo esc et 5,129.66 6 644.41 DOT Dare et ey aie 11 944.82 
Pierce: s= ! Cees 14 ,614.38 1,966.05 AH TAPS ogni meme Dh 7 7,037.95 
PO ase eae 15 ,849.58 3,648.40 Ga Soils snare 20 ,122.83 
Portage: 25. 27 ,507.69 1,989.30 128.12 th 7Z0was 31 ,3845. 54 
Pricey ec eee 21.9638 8,194.60 DA BC S eas Bs 4 Ba eee So a 3153827. 52 
Racine wee 9,759.74 5 175.34 5 OREO peas Wags I Ne yl AU Se 16 ,559. 52 
Richland_______- 20 ,186.45 3 835,84 179.13 802.00 25 ,003.42 
OCR. Wha Bao 25 ,846.44 16 ,004.41 TTL.T5 2 ,067. 52 44 690.12 
tA OT) cone gra in irre Go 16 ,3802.34 2,923.47 E2460 ee oe oe ee 19 ,350.41 
Sta Croix 2 ae 21,729.25 13,118.96 OGZ codes Oe ak aed 35 ,510. 52 
Sauk eee Sy 28 ,048. 67 9 0381.49 992 09)" as sae en ves see 37 879.25 
Sawyer__________ 15 ,543.56 4 557.01 SOOZAGA Pg Cee on eae 2 20 461.03 
*Shawano______. 29 ,131. 66 13 ,013.68 ee Lap Ata Re Vaid oye Minin cate iN 43 ,098 .12 
Sheboygan_______ 12 ,832.04 18 ,575.11 220.25 696.66 32,324.06 
Pawloy. sohast oe 11,886.60 12 ,970.58 424,99 442.90 25 ,725.07 
Trempealeau__.__ 25 ,823. 54 18 ,685.38 845.90 940.72 45 ,745. 54 
EEN GH a ee ae GAS Toe 5 TU bead aH Se i ea 1,661.84 1,040.98 32 ,125.90 
Wales ies ae TOS Oot ise see eS ANB OD Ti Nae ees aed tesa 19,567.15 
Walworth.._____ 25 ,622.21 7,529.88 439.50 1,960.72 35 552.31 
Washburn-______ 12 ,924.09 9 028.43 GLE: SA eon eos iS 22 ,581.35 
Washington _____ 11,975.76 A OGRI TA | 200 oes 750.93 16 ,994. 83 
Waukesha______- 23 ,576.09 852.00 677.01 23201 26 ,3837-11 
Waupaca________ 23 ,113.04 12 ,235.038 335.11 S213 16) 87 5796.79 
Waushara______- 21,281.51 5 360.39 S44 Thal tenet ee ee 26 ,986.65 
Winnebago. ____ 13 ,690.42 7 844.16 866.84 917.00 23 318.42 
QOC Ss Bat Ae oe 14 505.4 10 ,991.68 699.62 801.83 26 ,998.55 
*Menom. Res.___ pahay arg aS sac Mat iat) ras Mara be au (peat oa inna rs Ma is NP eae net Ae See 8,771.15 
Totals ese $4-,842:,639 11. $679 ,455.51 $48 ,241.44 $35 ,866.46 |$2 ,106 ,202. 52 


* Menominee Reservation is a part of Shawano County but is treated separately. 


TABLE IIf—MAINTENANCE OF STATE TRUNK HIGHWAY SYSTEM 


Clar 


Columbia_____ 
Crawford_-_-___ 


Dodge______- 
Doorstt sees 


Total 


$ 25,157. 


ae! 


EXPENDITURES—1923 


General 


$ 15,159.21 
21,373.69 
19,791.89 
29 5201. 
53,231.07 


24 ,167. 
13 ,989. 
16 ,580. 
20 ,030. 
20 ,115. 


46,752. 
16 552. 
42 5052. 
21 5107. 
12 ,886. 


Recon- 


struction 


weet ee eee 


pe | ee | 


Better- Marking 
ments and 
Signing 
873.97; $ 124.00 
7,652.85) 1,144.66 
8 251.08 369.26 
20,509.89 773.97 
.30 
3,373.06 50.60 
4 468.98 
14,926.95] 1,021.70 
12 ,245.27 8.10 
5 ,208. 86 168.25 
Neooleao 376.15 
12 ,142.49 531.47 
289.82) 1,353.89 
3 400.90 473.54 
1 ,281.92 256.24 


Patrol 
Supt. 
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TABLE IIf—Cont. 


; Marking 
County . Total General Recon- Better- and Patrol 
struction ments Signing Supt. ; 
Douglas. _____ $27 ,392.38 $23 ,720.19 $442.20 $556.95] 3$1 ,018.87| $1,654.17 
Dunkgse a 34 ,564.93 22 ,920.81| 8,824.89 2 084.03 152.35 582.85 
Eau Claire____ 51 940.79 15,551.38} 28,599.23 6,701.47 450.52 638.19 
Florence.____- 9 871.45 5 964.77 34268720422 soewe toe 138142 oo eee 
Fond du Lac. _ 31,655.18 BOGGS CAO Se woke: Bye Bl ores Ee Dae ee ae Seren 988.13 
Woresto ea 84 ,386.80 TT TOOBIN te eee 13 ,842.49 992.95) 1,771.38 
Grant) ci. ! 72 ,961.96 48 071.05 1,706.92| 22,992.94 191) 051 ie 
Greene une. 21 404.92 12 ,561.10 8046 S20 te See 193 30 2 eee 
Green Lake__- 21 ,274.45 AXED OZ SSO eee 3 611.03 tile i2lcceecewee 
Lowaidcc ye. 18 ,163.44 14 ,056.95 685.65 3,388.46 SO 88s ate moeen 
Leonie: 17 ,606.46 115 TOOLAT irre See 5 895.50 420-56) soe ee 
Jackson. __._. 26,744.70 22 630.15 750.00 1,697.37 986. 92 680.26 
Jefferson _____ 41 ,645.29 24 123.46 1,244.75} 18,177.28] 1,026.08] 2,073.82 
Juneau__.____ 20 ,640.50 182973 ,96e ie Setees 534.68 405.95 725.91 
Kenosha. ___ _ 15 645.61 11,089.01 A886 .'25)) 4 ye 170: 85/2 ses 
Kewaunee____ 16 484.71 11 ,618.87 1 481.21 2 689.36 145: OTe seen eye 
La Crosse_____ 31,305.15 29° G20 271 aes dette ee hae ales phe Aye 1,354.90 329.98 
Lafayette__.__ 31,750.52 20 937.68 4,702. 02 6 045.43 65.89) tuaiheees 
Langlade_____ 25 442.67 17 ,126.18 3,906.18 4 088.58 321 [8 co leekaeee 
Lineoln es $2. 30 ,454.28 15,604.05} 42,466.20 699.31 857.58 827.14 
Manitowoc__- 53 386.34 25 ,470.67| 41,495.20) 15,644.86 TD; 6. teehee 
Marathon___- 46 951.34 40 601.60 3,120.99 680.00 491.39] 2,057.36 
Marinette____ 82 ,980.44 20 ,289. 62 6,178.24 5 654.23 607.00 251.35 
Marquette____ 14 392.19 8 ,721.16 3 830.58 1 448.32 S97 18 fees 
Milwaukee ___ 77 888.21 22 UBT DANS aac ae oie 53 ,893.83} 1,206.84)..--.-..-- 
Monroe_____- 35 ,906. 66 28 S710 Boh oe aoe 5 ,490.35 560.57) 1,085.52 
Oconto______- 63 ,620.71 29 ,603. 63 1,935.23] | 29,286.24) 1,199.21; 1,646.40 
Oneida_.____- 46 455.82 33 ,436. 02 2,179.83} 10,188.19 686.78 tise wensee 
Outagamie____ 37 ,227.49 86',95A AD Re) ey ioe ee hh cee oe 433.20 839.87 
Ozaukee______ 20,572.74 16 ,885.68 1,280.11 2,085.99 320: 96} saeeeee 
Pepins pesto 11 538.29 7 027.40 3,519.85 971.74 1930). Se es 
Piertaers poik 36,716.79 14 866.53} 12,940.39 8 ,740.30 169: 67 asec 
Poles he 33 514.69 18 428. 85) 2 fe Lets 14 ,531.54 564, 80}._.5.----= 
Portage. 1° 30,509.19 25,670 35} Since eeu 3,063.05 13.57) 1,762.22 
Uh ac ie een 36 ,943.74 25 ,008.53}_.____ AN ela 10,525.00)" 1,410. 21/22 eee 
. Racine_______ 19,272.75 18 749° 84|2e ots WS ed LA pay tae os 528 911 eee 
Richland _ -___ 23 624.51 20 ,807.58|______ ih ie 1,945.82 201.81 669.35 
Roowkc aye i eal 48 ,221.71 35,178.14 8 815.85 2518 90Mee Fae 1,648.82 
Rusk 22-3202 24 376.90 18 ,406. 86 433.23 4,900.57 636.24} _---- A 
Sti Croix. 7 L% 57 110.59 25 335.16] 18,554.45) 18,205.29 15.69) 5-eeteee 
pause ou 82 415.01 SL i518) 2710 AGEDIQ SMe oul eatece feo Osa ees 1 3888.2 
Sawyer______- 33 ,029.42 18 620 Obie Sk 13 ,095.77 228.15] 1,085.25 
Shawano_____ 56 ,734.06 37 ,723.20| 14 ;825.69 3,979.69 105: 4812 as keen 
Sheboygan. ___ 37 ,523.87 32 418.88 ADEE ALi ttt vas 322.31 526.57 
Payor ee. 31,057.35 14 .Ob1 SELES TS 665048), nicer ee 362.17) 1,017.80 
Trempealeau _ 51 218.51 38 ,625.12 9,309.39 1,664.75 768.36 845.98 
Vernon____--- 40 654.47 38.500! BAl bela a ay ate) Se caer, 1,040.68] 1,112.97 
Valaantes Oy 8 F 27 ,656. 82 20 129.77 2,412.47 4,861.67 252) 91)4_ foo e ae 
Walworth____ 37 470.15 24 ,262.08 9 536.95 547.55) 1,082.25] 2,091.37 
Washburn -__- 26 648.71 14 528 ADIs See 11,949.78 170.'83)2 see 
Washington’. _ 18 ,469.49 16 476.538 e914, BGl es SS es een 778.41 
Waukesha ____ 76 087.89 9t'.90T S69) eee 51,806.64] 1,228.84} 1,150.72 
Waupaca____- 34 ,267.71 25 940.10 489.15 7,170.17 668, 29h 2. ceo 
Waushara - -_- 37 ,849.70 24 896.68 3,221.48 9,393.79 397. 151i boomers 
Winnebago- __ 27 ,642.38 954904 69s he se ao eae 943.15 794.54 
WO0Me ss 227 27 ,847.26 15,150.09 9,135.70 1,650.23 515.32 895.92 
Menomonie 
Res. 2.0504 7,902.22 T GOD Bor ahs ORS A as UE NS ene yk oh 


Totals ___| $2 654,595.99] $1,645 ,856.06| $440 ,463.30| $489 ,856. 391840 ,511. 76|$38 ,408. 48 


HIGHWAY MAINTENANCE 


185 


TABLE IIg—MAINTENANCE OF STATE TRUNK HIGHWAY SyYSTEM— 
1924 EXPENDITURES 


County 


Adams. ..- 
Ashland. -- 
Barron. _-_- 
Bayfield__ - 


Brown. --- 


Buffalo___- 
Burnett _- 
Calumet _- 


Columbia _ 
Crawford_- 
Dane_.--- 
Dodge. .-- 
Door-_-_-_--- 


Eau Claire 
Florence _- 
FondduLac 


Jackson _ _- 
Jefferson - 
Juneau_--_- 
Kenosha --_ 
Kewaunee. 
La Crosse - 
Lafayette _ 
Langlade-- 
Lineoln __- 


Manitowoc 
Marathon 
Marinette 
Marquette 
Milwaukee 


Monroe_..- 
Oconto-_.--- 
Oneida_-_-- 
Outagamie 
Ozaukee. .- 


Pepin_---- 
Pierce__-__- 
Pollet: 
Portage___ 
Price <2 > 


Racine--__ 
Richland _ - 
Rock___.- 


St. Croix — 


Sawyer-_.- - 
Shawano-- 
Sheboygan 
Taylor. -_-.. 


General } 
Maintenance 


$19 ,213. 


87 


29,195.14 


26 ,428, 
32,553. 
50 ,564, 


32 ,637. 
19 ,576. 
24 ,023. 
29 ,990. 
32,545. 


83 ,965. 
21,590. 
63 ,182. 
29 ,239, 
14 ,136. 


36 ,426. 
32,791. 
23 ,624. 

9 ,528. 
36 ,586. 


25 011. 
51 ,782. 
17 ,875. 
18 ,901. 
23 ,489. 


13 ,521. 
31 ,058. 
27,853. 
23 ,108. 
17 ,811. 


15 ,166. 
32,019. 
23 ,823. 
33 ,336. 
29 ,977. 


38 ,621. 
46 ,516. 
24 155. 
12 ,828. 
42 ,807. 


37 ,182. 
33 ,916. 
39 ,303. 
47 ,446, 
18 ,015. 


16 ,450. 
30 ,866. 
28 ,162. 
30 ,175. 
36 ,025. 


28 ,222, 


26 ,981.90 


43 ,039. 
21,556. 
33 ,376. 


45 ,790. 
22 833. 
32 ,782. 
46,357. 
18 ,834. 


Recon- 
struction 


i 


wee eee eee eK = 


wee eee wee ee 


Better- 
ment 


ee 


were ee eee mee 


=~eeere2en- ese 


wee eee eee mH 


Marking Patrol 

and Signing Supt 
STOST (Sit obese, ee 
Wee poy es Wat yh PS a 
uw 672.19) $1,212.56 
604.74] 1,323.66 
2,716.82] 1,225.05 

wera 

3,368.87 676.10 
BSL 20 ise see eae 
Te LOLRIG nearer s 
2,992.94 833.76 
eT Tons 470.76 
1 444,35 419.10 
6447.69 erate ee 
3,155.90) 1,078.59 
566.67 812.66 
1,523.79) 1,621.17 
1,748.27 553.27 
27286 50 See ee 
669.33} 2 sue es 
3,240.30} 1,074.75 
1,667.80} 1,659.00 
1259948 ie ees 
3 909 BOT ae cee epee 
9135 OL Coe ee ee 
TAGE OD bases sae oe 
205232 ea 
3,347.83 908.36 
997.63] 1,983.56 
2000801 (sae e ees 
Le BOSR Oe sass Mee 
LS OAS RST Sies sera 
1,471.23 388.07 
1 028. G0 seen ee ee 
1,541.84) 1,282.85 
2,676.97 961.18 
SB), LOSt1S|oe8 see 
2,107.75) 2,406.77 
1,650.98 399.20 
62350 Tee eee es 
DEOS4 bol sees 
4,132.69] 1,051.29 
389.60] 1,586.15 
2,065.63) 1,024.64 
1,428.27 862.30 
302.68 551.71 
Waa OO hse ae ceo 
2,525.06 611.10 
EATS3\ UG ose etia a. 
1,340.83] 1,937.92 
1,405.90} 1,365.39 
971.71 750.74 
1 392.47 830.70 
eas aye Bo NaI 1,819.39 
1,363.07) 1,744.65 
3,965.78 646,42 
1,081.61) 1,753.46 
IPSS ROOM eR OGSuA 
TASK SO See wee 
2 194.52 882.92 
997.71 544.17 


Total 


$24 ,388. 
36 ,222. 
50 ,949. 
43 ,339. 
54 ,505. 


41,011. 
34 ,916. 
38 ,619. 
94 ,411. 
54 ,025. 


85 ,828, 
39 ,202. 
151 ,968. 
34 ,216. 
43 ,068. 


50 3882. 
59 ,200. 
68 ,927, 
16 ,559. 
80 ,333. 


37 ,269. 
65 ,875. 
48 ,330. 
23 ,258. 
52 387. 


31 ,090. 
42 ,603. 
43 ,979. 
37 ,199. 
28,531. 


36 ,349, 
34 ,378. 
45 ,921. 
39 ,883. 
51 ,506. 


101 ,122. 
61,111. 
46 ,250. 
24 ,223. 
76 ,877. 


50 ,081. 
62 ,445. 
49 ,820. 
54 ,433. 
27 ,646. 


21 ,953. 
5T 387. 
A3 ,275. 
63.716. 
51 ,476, 


54 ,008. 
45,191. 
TT 563. 
43 ,077. 
70 ,962. 


68,531. 
37 (939. 
69 ,970. 
60 ,930. 
35,799. 
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County 


General 


Maintenance 


a 


Trempeal- 


Walworth 
Washburn_ 


Wash- 
_ington _- 
Waukesha_ 
Waupaca__ 
Waushara 
Winnebago 


$2 ,185 ,498. 28 
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TABLE IIg—Cont. 


Recon- 
struction 


$20 3875.45 
2,620.56 


wee ee ee eae 


5 351.52 
4,031, 67 


ee 


Better- 
ments 


9,657, 22 


2,859.80 
22,095.46 
20 ,642. 80 
8,526.70 


12 ,249.39 
9 3899.86 


| 


$ 419 ,270.51/$ 844,204.38 


Note: For table 2h see page 188. 


Markirg Patrol 
and Signirg Supt 
$3 889.47 $723.05 
3,234.99) 1,304.15 
762,24 209.74 
1,142.37) 2,062.14 
1429-44) So ee 
1,573.78) 1,076.35 
5 400.65} 1,150.50 
2 ,668.66| 2,563.70 
G2OV EO =e oer 
2.22969 sae eee 
2166740). Seb ee eee 
LT OS SON Se eS Se 
$ 123 913.05 


Total 


$65 ,042. 
58 ,027. 


33 ,682. 


31 ,070. 
70 ,140. 
67 ,901. 
39 ,669. 
38 ,384, 


45 ,492.46 
13 ,3863. 50 


Pe ee 9 ee 


$49 ,441.17]| $3 ,622 327.39 


TABLE JIJ—EXPENDITURES PER MILE FOR DIFFERENT TYPES OF HIGHWAYS 
1918-1925 INCLUSIVE 


| 1918 1919 
TYPE io = ous = Wee Se eran a 
Miles | Patrol Gang Total Miles | Patrol Gang Total 
Maint. | Maint. _ | Maint. | Maint. 
Coneretese col eo No class|ification jrecord by; types. 
Stone Macadam ______ 114.63} 79.32 | *193.25 167 | 228.80 | 287.01 |; 515.81 
Gravel, etc._...______ 4999 341 | 1383.63 211291 
Earth, Top Soil, ete. __ 645 | 154.01 222.93 
1920 1921 
TYEE ed o — 
Miles Patrol Gang Total Miles Patrol Gang Total 
Maint. | Maint. Maint. | Maint. 
Coneretes oo os 96 37.07 | 1838.11 | 220.18 87 | 174.05 | 148,20 | 322.25 
Stone Macadam____-- 249 | 167.74 | 376.40 | 544.18 112 | 204.39 | 224.04 | 428.43 
Gravel, ete 322225 2e 1340 | 184.68 | 212.70 | 397.38 912 | 193.85 | 179.20 | 373.05 
Farth, Top Soil, etc. _- 1753 | 187.24 95.87 + 283.11 845 | 196.21 : 249.99 


* Average cost for all types. 


* Approximate. 
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TABLE IJI—Cont. 
: 1922 1923 
TYEE |) J 
Miles | Patrol Gang Total Miles Patrol Gang Total 
Maint. | Maint Maint. | Maint. 
Ooncreteasy seo sey 185 | 115.96 97.07 | 213.03 296 | 157.50 36,90 | 194.40 
Stone Macadam______ 75 | 216.48 | 265.54 | 482.02 44 | 354.90 1.90 | 356.80 
Gravelete.<_ se 1148 | 189.35 | 109.74 |. 299.09 1190 | 217.00 | 179.60 | 396.60 
Earth, Top Soil, ete. __ 814 | 188.04 AT 93) | 235.97 773 | 196.20 47.10 | 243.30 
Tar Surface Treated 
Conael 22 See Non 28.8 ie 
* Includes several miles wider than 18 feet. 
1924 £925 
PRY Ps —- a ———|--— 
Miles Patrol Gang Total Miles Patrol Gang Total 
Maint. | Maint. Maint. | Maint. 
Concretess 2. eee 777 197.7 40.7 } 288.40 952 | 165.60 40.40 | 206.00 
_ Stone Macadam__.-_-_- 96 264.8 63.2 | 328.00 75 | 298.80 4.10 | 302.90 
rae lie tee de ee Oe 2115 254. 4 243.2 | 498.10 2767 | 240.00 | 142.40 | 382.40 
Earth, Top Soil, ete. _- 1058 190.8 100.6 | 291.40 1042 | 231.00 50.70 | 281.70 
Tar Surfaced Treated 
Graveley see ens, 150 1250 *400 *1000.00 


Costs of maintenance, are very difficult to state accurately for the 


reason that it is impossible to fix any standard by which the results 
may be measured. In road construction there are definite specifica- 
tions which are a measure of what must be delivered and definite cost 
records can be kept. But maintenance is naturally a day labor propo- 
sition. It is never possible to know in advance just what must be 
done. The maintenance forces must make such repairs as are neces- 
sary after the damage is done and there is no way of measuring 
exactly what has been done. For this reason, figures given as the 
cost of maintaining various types of road are, in reality, statements 
of amounts of money that have been expended for such maintenance. 
Such figures are given in the foregoing tables: | 

It will be noted that the amounts expended in the maintenance 
of stone and gravel roads are higher than the amounts expended in 
the maintenance of the earth roads and the amounts expended on 
eonerete roads are nearly as high. This seems to be a paradox. If 
it is cheaper to maintain an earth road, than a road of higher type, 
why should the higher type road be constructed? 


(Continued on, page 190) 
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(Continued from page 187) 

The answer, of course, is as follows: 

(1) The high type road gives service to heavy traffic, while the 
earth road does not give such service. | 

(2) The high type road is usable to a much greater extent than 
the low type road. 

(3) The construction of a high type road is made necessary because 
the low type road would be impassable under heavy traffic. 

The problem is one of transportation, and the expense of construct- 
ing and maintaining highways, which form the roadbed of our high- 
way transportation system, is only one item in that cost. By far 

_ the greatest item is the cost of purchasing and maintaining the rolling 
stock which operates over that roadbed. If the construction of high- 
ways is discontinued, and maintenance becomes a thing of the past, 
the items of expenditure connected with the roadbed will, of course, 
diminish; but the cost of operation will vastly increase. Those who 
use the roads will pay the costs just as surely but they will be paid 
in increased repairs for the maintenance and operation of motor 
vehicles. The money will go to the garage men and the tire dealers 
and for extra gasoline instead of being paid as taxes into the public 
treasury. The expenditures will be there just as surely and probably 
in a greater amount. Instead of paying the cost of transportation 
in a rational! manner by providing adequate roads over which motor 
equipment can be operated in a satisfactory and economical way, it 
will be paid in an irrational manner by operating this motor equip- 
ment uneconomically over inadequate highways. 


TOTAL MAINTENANCE EXPENDITURES ON THE STATE TRUNK 
HIGHWAY SYSTEM 1918 Te 1923 INCLUSIVE 


TABLE IIIa 


General Gang Marking &| Patrol Total Miles Cost 
Year Maintenance} Maintenance! Signing Sup. Maint. Per Mile 
TOUS Here Gs $573 ,042 $396 ,500 $7 ,888 $977 ,430 $4 ,999 $195.52 
POTS Sasso ' 762 ,587 488 ,530 “VESTES $4,715 |1 ,273 ,608 4,999 254.77 
O20 cee se a 1 208 ,729 756 ,474 28 ,821 16,806 |2 ,005 ,830 7 ,246 276.82 
JS PA Dey pode ee 1 306 ,465 1 ,028 ,976 25°11 20 ,462 |2 ,3881 ,414 7,260 328.02 
BBS Seyi as We 1 ,342 ,639 679 ,456 48 ,241 35 ,866 |2 ,106 ,202 7459 282.91 
TO2ZS Beier ies. 1 ,642 ,246 “4 ee se 40 ,296 38,221 12 646 ,955 7,459 355.00 
- 419,271 
DODAn re b: 2 ,185 ,498 Ee ie or 123 ,913 49 ,441 |3 ,622 327 10,202 355.06 
- 428 ,900 
LOZDE eee es 2 308 ,891 |B- 654 ,464 915931 53 ,262 |3 ,537 ,448 10 ,300 343.44 


* 1925 figures not complete when this tabulation was made. 
Under Gang Maintenance for 1924 and 1925 costs have been se 


and (B) betterments. 
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TABLE Vb—CLASSIFICATION OF STATE TRUNK HIGHWAYS BY TYPES AND BY 
DIVISIONS AT END OF 1925 


Miscellaneous = 
Cone Bit. | Stone | Grav. Totals 
Div. or Mac-| Mac- | Surf. | Gravel | Mine | Disin. Sand 
No. | Equiv. | adam | adam | Treat. Tail. | Gran. | Shale | Clay | Earth 
1 454.9 6.2 | 41.5 {234.9 (555A) | ESE Raley (efeeeth UO TA Se tier ee 134.9 1,540.4 
2 795.2 9.9 2.0 | 80.2 P29 UNS (ad Nearness] par ea rg ol Multec SPN Siac T Se 1,248.0 
3 333.4 05251429553) (42978 864.1 Divo Sh tek Stee |e eee 0.1 130.2 1,404.5 
4 157.4 2.6 | 46..674-10.2 SUAS Wats wel uese a ae 61.2 | 10.6 | 65.9 265.1 1,144.8 
5 23-95 89-5} 1686 30.4 154.1 ESSN fea et ate 172.3 4.0 451.4 941.7 
6 7A OO Sp Bk Ma 02.5:41-29-5 821.9 NSPE DUST ea Ge) VAs pas: 0.8 201.8 Lel458 
7 QB es ar a hese tess ZAG SSL (OR Wi re ob 4.3 499.1 953.8 
8 dW: Rett su | ant UN 1.6 Bo FO By Bese 8).42) 760d S2i22 1,148.4 
9 14.4 SEZ cl Aloe one So 239 A Od). Ol ees 82.8 0.8 312.4 113.2 
: A ,821.5 |111.6 |145.7 |410.8 |4,8384.4 | 76.4 114.0 |311.7 |152.0 2 jo22.1 | 10,300.1 
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HIGHWAY MAINTENANCE 2()] 


TABLE VIa—ALLOTMENT OF FEDERAL AID, STATE AID AND COUNTY TRUNK 
IMPROVEMENTS UNDER Sec. 20.49—-FiscAL YEAR ENDING 
JUNE 30, 1926 


-— — ~ “- = ncaa ST SELESSONN NOSES SSEDNMSuEpESSENpTSEereeer ered 


Allotment of spd yi hae oh Construction of S.:T. Highway System 


Residue to of County |---| |—__———— 
Pro | State and Co. | Trunk High- Total Federal State 
County Rata | Trunk High- | Way System 80% Aid Aid} 
Share wa 20% 


[See. 84-03(9)] 


a, ee 


Adams_...._-- 0.99 $59 046.25 $11 ,809.25 $47 ,237.00 SAT 2a 00 eo ene eee 
Ashland__.---- 0.65 88 7168 75 7,753.75 S1O15 00 tik ee ee $31 ,015.00 
Barron. ____._- 1.78 106 ,165.00 21 ,233.00 84 ,932.00 849820 OO ey 
Bayfield_.___.- 0.89 53 ,082.50 10 ,616.50 42 ,466.00 42 ‘466. Ci) Pica pa Ie least 
Brown... - ne 1.73 103 ,183.75 20 ,636,. 75 $2547.00 fe eo eae 82 ,547. 00 
Buialose oo 22 1.06 63 ,222.50 12 ,644.50 50 ,578.00 BO ote Oh saan har 
Burnett__._.-- 1.09 65 ,011.25 13 ,002.25 52 ,009.00 52 ‘009. OO ee ase 
Calumet__.._.- 0.81 48 311.25 9 ,662.25 38 ,649.00 38 ,649. OO Pesan ote as. 
pene oN 1,56 93 043.75 18 ,608.75 TA 435.00 43 "435. 00 31,000.00 
Gigrken eee wy 1.81 107 ,955.00 21 ,591.00 86 ,364, 00 59 "000. 00 27 ,364. 00 
Columbia__-. _- LON. 93 ,640.00 18 ,728.00 TA ON OO eee ees 74,912.00 
Crawford. - --- 1.08 64 ,415.00 12 ,883.00 Pi. po2.00| ua ye eee ee 51 ,532.00 
Waneso os 9 222 3.63 216 ,506.25 43 ,3801.25 173 ,205.00 173 ,205.00 108 ,541.00 
Dodge_._ _---- Zong. 129 ,426.25 25 ,885.25 FOS 54 ts OO pe ee ee ete a ee 
Woes soa6 Se 1.06 63 ,222.50 12 ,644.50 50 ,578.00 BOAO LOUIE ese eoas 
Douglas_ __-_-_- 1.31 78 ,132.50 15 ,626.50 62 ,506.00 627506700 |S ae 
any so ee 1.59 94 ,833.75 18 ,966.75 75 ,867.00 55,000.00 20 ,867. 00 
Eau Claire___-_- 1.32 78 ,728.75 15 ,745.75 62398300 eee eae 62 "983. 00 
Florence_._- _-- 0,24 14,315.00 2 ,863.00 11 ,452.00 AAD AS OO ha Bese ie SR 
Fond du Lac __ 2-02 120 ,480.00 24 ,096.00 96 ,384.00 JG2354. OO te oe 
Forest. -..-__- 0.42 25 ,050.00 5,010.00 202040700). foe eee ae 20 ,040. 00 
Grants. Sees 2,32 138 ,372.50 27 ,674. 50 110 ,698.00 50 ,000.00 60 ,698 .00 
Greener vv sen = 180 78 182.50 15 ,626.50 62 ,506.00 6275067, 00} ow ee 
Green Lake. -_- 0.70 41 ,750.00 8,350.00 33 ,400.00 3354007 00) 00 9 ue ced 
DW ee ee. 1.24 13,957.50 14,791.50 59 ,166.00 35 ,000.00 24,166.00 
Tron See eels 0.26 15 ,507.50 3,101.50 12 ,406.00 DP 2mAO GN OU sire eei es tisset se 
Jackson_-____- 1.42 84 ,693.75 16 ,938.75 Cio LOU auaan ee Cle 67 ,755. 00 
Jefferson _.-~.- 1.41 84 ,097.50 16 ,819.50 67 ,278.00 Claas OO is ea a Lote 
Juneau_____-_- 1.21 72,168.75 14 433.75 Siioor OO ema eee cee 57 (135. 00 
Kenosha__.._- 1.10 65 ,607.50 13 ,121.50 52 486.00 D2GASG 700) aan: See Bes 
Kewaunee ____- 0.82 48 ,907.50 9,781.50 39 ,126.00 10 ,000.00 29 ,126.00 
La Crosse_____ 1.30 17 ,536.25 38 ,768.25 SOOS= OO eee oe 38 ,768.00 
Lafayette--._ ~- 1.23 73 ,861.25 14 ,672.25 58 ,689.00 11 ,000.06 AT ,689.00 
Langlade-.- -__-- 0.85 50 ,697. 50 10 ,139.50 40 ,558.00 AOR Oe OO Ys sie teres ear al 
Lincoln... .___- 0.88 52 ,486.25 10 ,497.25 417939 O0| cues ee 41 ,989_00 
Manitowoc. _ __ 1.84 109 ,743.75 21 ,948.75 87 ,795.00 STATIS OO Ieee foe aera 
Marathon. ___- 2.64 157 ,458.75 31 491.75 125967. OO see cen 3 ee 125 ,967.00 
Marinette._ ___ 1.45 86 ,482. 50 17 ,296.50 69 ,186.00 COLPSO LOOM ha sae 
Marquette____. 0.74 44 186.25 8 827.25 35 ,309.00 SO OUG ROO Wwete ae Own aNG 
Milwaukee_— _- 7.41 441 ,958.75 220 ,979.75 220 ,979.00 220 ‘979. OO is cer a ae eee 
Monroe_____-- 1.50 89 ,465.00 17,8983 00 Lexa h O12 OO ee be Oo Se 71 572.00 
OeOnto e222. a leg} 74 ,555.00 14 ,911.00 59 ,644.00 20 ,000.00 39 ,644. 00 
Oneida. _.----- 0.80 47 ,715.00 9 543.00 38 ,172.00 20 ,000.00 18 ,172.00 
Outagamie_____ 1.75 104 ,876.25 20 ,875.25 83 ,501.00 40 ,000.00 43 ,501.00 
Ozaukee_______ 0.69 41 ,153.75 8 ,230.75 32. 923n00 east oles 32 ,923.00 
Pepi so. <- - 0.44 26 243.75 5 248.75 ZORRO ee eye, 20 ,995.00 
Pierces. 2 2S 1.33 79 826.25 15 ,865.25 Gana bis OO Ease Seve a Pues 63 ,461 .00 
Polk in abr 1.73 103 183.75 20 ,686.75 82 ,547.00 60 ,000. 00 22 ,547.00 
Portage______- 1.49 88 ,868.75 17 ,773.75 71 ,095.00 Tle OFS TOO Hie ey oul eee ees 
TiGAt eee 0.88 52 ,486.25 10 ,497.25 ATS O89 O00) aie ok Bee 41 ,989.00 
Racine_.._____ 1.59 94 ,833.75 47 416.75 47 417.00 ATRAL TCO ie gases eee 
Richland. _____ 1.23 73,861.25 14 ,672.25 BSCS OeO0 is oe sel SE 58 ,689.00 
Rockne: 2.26) 134,793.75 26,908. 70) <7107,835..00|:' L107 835.00) 0 oe es 
Rusk ete 0.89 53 ,082. 50 10 ,616.50 42 ,466.00 AZ 466-00 sas See 
SryGroix see 1.49} 88 ,868.75 17,773. 75| 71 ,095. 00 35 ,000.00 36 095.00 


202 HIGHWAY MAINTENANCE 
TABLE VIa—Cont. 
Allotment of | Improvement Construction of S. T. Highway System 
Residue to of County | ee 
Pro |State and Co.| Trunk High- Total Federal State 
County Rata | Trunk High-| way System 80% Aid Aid 
Share |}. ways 0 
[Sec. 84.03 (9)] 

Sauk: = Sage 1.78} $106,165.00 $21 ,233.00 $84 ,932.00 $50 ,000.00 $34 ,932.00 

Sawyer._-_---- 0.55 82 ,803.75 ,560. 75 26 ,243.00 26,243.00) 22 oe cere 

Shawano_._--- 1.61 96 ,025.00 19 ,205.00 76,820.00}: 76,820.00)...-...--..-. 

Sheboygan_---- 11901 113 ,918.75 22 ,783.75 OT 135 00 ae cae wae 91 ,135.00 
Daylors ee eh 0.92 54 ,872.50 10 ,974.50 AZ" 89800! see eas 43 ,898.00 

Trempealeau___ 1.30 77 ,5386.25 15 507.25 62 ,029.00 62,029.00 (222 Se ae 
Vernon... .---- 1.74 103 ,780.00 20,756.00 831,024 100) oe eee 2 83 ,024.00 

Vilas tate eee 0.45 26 ,840.00 5 ,368.00 21 AT2.00) see oe we 21 ,472.00 

Walworth- _—__- 1.49 88 ,868.75 VT US eh 112095" OO) 2222 = sees 71 ,095.00 

Washburn_-_._- 0.95 56 ,661.25 11 ,832.25 45 ,3829.00 24 ,000.00 21 ,3829.00 

Washington____ 1.24 73,957.50 14 ,791.50 59 ,166. 00 59 ,166.00 Jit ee ae 

Waukesha__-_.-_ 1.74 103 ,780.00 20 ,756.00 83 ,024.00 83:,024 00) 222 s25o eens 

Waupaca.____- 1,75 104 ,876.25 20 ,875.25 83 ,501.00 83',501- 00). eee 

Waushara____- 1.28 76,843.75 15 ,268.75 61 ,075..00 617,015200| Sees eee 

Winnebago-___- 1.60 95 ,480.00 19 ,086. 00 76 ,344.00 50 ,000.00 26 344.00 

Wioodss. bok 1.46 87 ,081.25 17 416.25 69 ,665. 00 69 ,665;.00)=--. 2-22 Le 

Totals____| 100.00/$5 ,964 ,850.00/$1 ,3877 ,169. 00/$4 ,587 ,181. 00/$2 ,945 ,723. 00/$1 ,641.458 ,00 


TABLE VII—SUMMARY OF MOTOR VEHICLE REGISTRATION—1905 TO 1925 


INCLUSIVE 
Total of 
Passenger Dealer’s Motor Motor- Motor S 
Year Cars Licenses Trucks cycles Vehicles 
in use 
( 15 g 
TIOD sa aaa Be a Sy Ae caite mM Mee reats AIRE % VOSS OS see Big Oh ‘4-1 ,492 
a n 
LE yang ae GAIA NS amt ele? eS OGG. icon a bo laa 3 2,600 
ov ov Eo) 
L9O7TE Sete S seid AOS a 7a te Uae erence Oo Aig L EN et oe Oa eee S. 4,000 
n ae) ° 
POOR abe eases Sy OAR HS ou 28 Sa Cyd he eee ee SS 6,000 
4 o go 
196922 yal sy Bers, 040' ee Behe ee ether Wy 2 Ak | Seana 52 9,000 
® £ = 
1910 orcs ie py UB SSIS oy aes keen SD ge E 8 ipl ee Nene le e057 = 14,000 
a g pun 
sR BT BN papier ae Gi LO2 (See Se ae é v2 OUP ib Ri as mlb Sao pa Rial & 19,500 
LOIS. Gos ee 24 ,578 15,062 coor glee ok p 4,060 * 31,794 
viv Oo hagneetan 34 ,646 ASGR Tou Ni ie, 6,120 | * 44°945 
hp ewer AS eee 53 ,160 P22 eae ele ee 7 (881 *  64°647 
nig A Bs gege ab ae ee a nae 79 ,790 AV BOB. pease tr Bae 8 ,600 * 98,136 
Bot6e oo a ees 115 ,637 USOT oh i hy ee 8 ,958 130 ,577 
WOU Si 164 ,529 gmk y Gey Maen seh emit A 8,479 178 ,511 
VOLS eee eS 189 ,636 1 ,500 6 ,816 7 238 208 ,635 
ff ODO oat ede Se 225 ,399 1 ,396 10 ,890 T ,223 248 ,356 
POZO etek eet ee 277 ,093 1 ,946 16 ,205 8 ,002 307 ,1388 
TODD aa ee eee 320 ,477 2,120 21 ,264 6 ,423 354 ,548 
BS AA abd peg ha 361 ,062 2,135 26 ,788 5,917 * 400,172 
MOZ Sh elie Wee aA 422 ,718 2 384 34 ,553 5 ,645 470 ,068 
PODS e lus Ro 474 ,413 2,710 54 ,413 3 ,942 543 ,784 
1926522503 yee 530 ,260 2,707 66 ,330 3 ,445 608 ,791 


Each dealer assumed to have{3 cars. 
1924 total includes 2,886 municipal and state cars. 
635 municipal and state cars. 


1925 total includes 
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TABLE VIIb—SHOWING MoToR VEHICLE REGISTRATION BY CLASSES FOR 
YEARS 1924 AND 1925 


(No record of registration by counties has been kept in 1924 and 1925) 


1924 Registration—October 8, 1924. 


Passenger Truck Motorcycle | Dealers 


aneateruae se) Tet 58 153 oA GYs I GU a5: Viner ng ica NS AT OO eG Arete lot i aay 2,109 2,105 
1B La oe ee eee 1384 818-5 Besa ee A Sf aful ed Set Ene a nO 1 ,782 
\ OER EAS Be Ie D2 SOS tt Cnet ye ee 6 ,299 3 each = 
1 B IR Recaps Coe 50909 =| Dae soe 5 ,590 
| RS eae APAQR MS yao eee 2,117 
oS ate pane Se re 617 
Totals______ 468 ,654 49 ,294 | 3,891 8 ,115 
Rassenger: Cara atiie 7a ty yen onl tee eG on. ip VG ees Teena a gt Cherm ak sang wis tea ead ee a aR Conor 474 ,413 
REPU Sete sae yee ee ae Dicer AUN Sa) MIP Tse aE SR beget et Var USN peat aerate ia Eciiyat beh ts 54 ,413 
MLotoreyclesens ons cit Set ec ee Gling ede e Ree Meaieeee Bich coe Creare ner eee bene 3 ,942 
DDegigraiC ars c4U Whats. fete cab ene aN Get enh een ys. Mile Ope in wares. ORO ond Meee Nese asia al Oe LA ean 8,180 
Mamicipal ands States ent eis tae sont, See eee Re Ria ete Ee Re yg ee (ate A dy 28 2 ,886 
motal for, Vearuh ood jon sos en ie tears) © ae, Naa ee ae ht ee eM ate dag oe Leet 543 ,784 


1925 Registration 


Passenger Truck Motorcycles Dealers 
Joke” SG Ses Ogle Sl S421 A ete ee es DA Sais VAN Kate ie rare hs Oe SN 1 ,827 2,707 
) 3 sey aE Re 257,299 ees See oS 23-208 Be ees ean ees 1 ,618 @ 
(ae epee ai eee ky PUSe HS ee Gees es : seach = 
1B ger its are aos JIS [010 De el ee 6 ,134 
TOME etAets ices CBLa eb tee sore sai 2 675 
Nae aphid pa UN 693 
iLotalss2 fuk 2 530 ,260 66 ,330 8 ,445 8,121 
Paasen PGC ansan eee Med steer ate. een CPCI Ie Bag CR Nene ecimnm ee a eto ay eee 530 ,260 
Nig] Ed a re Leal Ar oes IN di aa AES te Sar i Sl eee AUS NEN ets Ry IIE TODS nll ERTSN, 2 EHC SON ae ps aes Conan ce 66 ,330 
PIL OCOPC YC leg satay aa! fon eat ER IE RON ay Sea oe MOT en ae eats Nip eR aa RAL Sere ty 3,445 
EVGA O Te CAT ae es te tte ea ety te erates ditt ta ie ng aetna ya Sido ey Mea Caper AMALIA Tey NO od S121 
WYO TSYS Cpe EW Gate a6 Oe | 5H speentaneie awa Weien rap ae Merce a rai gi R eied oe eG kT eee 8, a a Sih Sa Ata Ne 635 
SE OEAU LOT CARNE Bes eta es ee ae Nag Se LS GN aie oes Meer a i eae se A Ie i SO eta eee 608 ,791 


Note: For Table Vila see page 208. 
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TABLE VIJI—TraFric CouUNTS 


Showing a summay of the traffic counts taken at various points on the State Trunk Highway System 
annually from 1919 to 1925, inclusive. It will be seen that in 1919 
8.8% of the total traffic was tourist or out-of-state traffic. 
3.4% was motor trucks. 
2.9% was motorcycles. 
8.2% was horse-drawn vehicles. : 

By following through the other-years up to 1925 it may be noted that the foreign traffic has increased 
constantly from 8.8% in 1919, to 16.1% in 1925. The motor truck traffic has fluctuated but is higher in 
1925 than in 1919; the motorcycles have decreased from 2.9% in 1919 to 0.4% in 1925; the horse- 
drawn vehicles have decreased from 8.2% in 1919, to 0.8% of the total in 1925. This table, while it does 
not show the total of any particular count, does show a general trend in the direction of heavy motorized 
traffic, and a steady increase in the percentage of out of the state cars. 


1919 COUNTS 


No. of © Horse 
Date Traffic Wisconsin Foreign Motor Motor drawn Totals 
Stations Cars Cars Trucks Cycles Vehicles 
8-24 51 38 ,651 4,770 920 1 ,366 1,834 AT 541 
8-27 33 13 ,678 1 ,496 876 480 2,011 18 ,541- 
9-17 35 10 ,059 Rey 920 5AL 1 ,901 14 ,642 
9-21 31 12 ,247 1,585 303 532 1,197 15 ,864 
10-15 37 9 ,989 755 1 ,059 426 2 ,849 15 ,078 
10-19 33 18 ,437 1 ,530 583 657 1 ,272 22 ,479 
otalsv.. 220 103 ,061 11 ,357 4 ,661 4 ,002 11 ,064 134 ,145 
No. per |station____- 468 52 21 18 50 - 609 
Per cent lof total_____ 76.7 8.8 3.4 2.9 8.2 | 100.00 
1920 COUNTS 
No. of | Horse 
Date Traffic Wisconsin Foreign Motor Motor drawn Totals 
Stations Cars Cars Trucks Cycles Vehicles 
7-25 55 52 ,242 7 ,542 1 ,052 1 ,248 1 ,682 63 ,766 
8-11 48 23 ,530 3 ,466 1,853 694 2,221 31 ,764 
8-22 50 44 ,992 5 475 925 1,260 1 ,586 54 ,238 
S- 6 46 38 ,259 6 ,322 1 ,622 1,069 2 ,656 49 ,928 
9-22 43 21 ,762 2 ,366 1,799 488 2 ,660 29 ,075 
Total___ 242 180 ,785 Zoned LRA | 4 ,759 10,805 | 228,771 
No. per |station_____ 748 104 30 20 45 947 
Per cent lof total... . 79.0 11.0 Bt 2.2 4.7 | 100.0 
$$ SS — { — 
1921 COUNTS 
No. of Horse 
Date Traffic Wisconsin Foreign Motor Motor drawn Totals 
Stations Cars Cars Trucks Cycles Vehicles 
7-A 62 87 ,258 15 ,306 2,732 1 ,498 1 ,640 108 ,434 
7-20 62 41 ,714 5 ,805 3,711 669 2 ,42 54 ,3823 
8-10 65 37 ,511 6 ,245 3,386 421 3,182 50 ,745 
8-21 60 69 ,516 10 ,947 2,170 1,103 1 ,862 85 ,598 
O56 66 76 ,263 15 ,438 3 ,042 1 184 2 ,585 98,512 
9-18 43 37 ,468 BAS 2,066 282 2,071 44 ,660 
9-21 17 .8 198 7198 902 102 389 10 ,389 
Total. __ 375 SISO NVA SE Bi we ays 3 We 18 ,009 5 ,259 14 ,1538 452 ,661 
No. per |Station__._- 955 153 48 14 38 1,208 
Per cent |of total__._. TL PASS 4.0 1.1 3.1 100.0 
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1922 COUNTS 
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No. of Horse 
Date , Traffic Wisconsin Foreign Motor Motor drawn Totals 
Stations Cars Cars Trucks Cycles Vehicles 
6-21 60 38 ,912 4 ,A82 5,453 522 2,594 51 ,963 
T— 4 62 99.192 14 ,821 3,126 1,115 1,281 119 ,535 
7-19 67 48 ,413 7,782 5,815 459 2 ,463 64 ,432 
7-30 66 90 ,336 11 ,981 2,968 990 1 ,210 107 ,485 
8- 8 65 47 ,048 8 ,269 5 ,286 551 2 ,405 63 ,559 
8-20 63 91,755 13 ,058 2 ,697 1,047 1 ,207 109 ,764 
9— 4 63 79 ,510 15 ,990 4,158 936 2,235 102 ,829 
9-20 62 39 ,292 4 ,160 4 583 450 2 647 51 ,132 
Total___ 508 534 ,458 80 ,543 33 ,586 6 ,070 16 ,042 670 ,699 
V—————— oe [| peers oy oan SS EEE 
No. per |Station_____ 1 ,050 160 66 12, 32 1 ,320 
Per cent jof total_____ 79.5 biyAnal 5.0 0.9 2.5 100.0 
1923 COUNTS 
No. of Horse 
Date Traffic Wisconsin Foreign Motor Motor drawn Totals 
Stations Cars Cars Trucks Cycles Vehicles 
6-23 66 57 ,762 7,210 6 ,055 575 2 ,250 73 ,852 
7-4 67 128 ,660 15 ,675 3,317 1 346 1,130 150 ,128 
7-18 65 61 ,191 11 ,444 5 ,826 537 2 245 81,243 
7-29 66 111 ,417 16 ,060 2,947 1,156 922 132 ,502° - 
8- 9 63 57 ,623 12 ,962 5 ,581 433 2 ,609 79 ,208 
8-20 66 119 ,158 20 ,946 2 ,994 1,025 887 145 ,010 
9- 3 66 112,742 29 ,445 4,177 A tea As) 2,431 149 ,974 
9-19 63 49 ,509 5 ,807 4 ,873 321 2,150 62 ,660 
Totali os 522 698 ,062 119 ,549 35 ,770 6 ,572 14 ,624 874 ,577 
No. per |Station_____ tego 229 69 13 28 1,676 
Per cent jof total_____ 79.8 | Lscat Ant 0.7 7 100.0 
1924 COUNTS 
No. of . Horse 
Date Traffic Wisconsin Foreign Motor Motor drawn Totals 
Stations Cars Cars Trucks Cycles Vehicles 
6-18 64 61 ,741 8,191 LOE 476 2,356 80 ,541 
T- 4 65 160 ,825 31 ,870 3,875 1 ,236 698 198 ,504 
7-16 64 65 ,770 12 ,907 T 440 554 1 ,607 88 ,278 
7-27 65 147 ,953 22 ,884 3 ,233 1,207 587 175 ,864 
8- 6 66 72 ,236 14 ,761 6 ,735 534 1 ,691 95 ,957 
8-17 65 146 ,268 25 ,968 3,001 958 561 176 ,756 
9-1 66 117 ,016 33 ,181 5 ,041 659 1 ,3138 157 ,210 
9-17 64 63 ,396 7,976 7,158 374 1,891 80 ,795 
Total. _- 519 835 ,205 157 ,738 44 ,260 | 5 ,998 10,704 | 1,053 ,905 
No. per |Station__-_-_- 1 ,608 304 85 | 12 20 2 ,029 
Per cent lof total.__.- 79.2 | 15.0 | 4.2 | 0.6 1.0 100.0 
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1925 COUNTS 


No. of Horse 
Date Traffic Wisconsin Foreign Motor Motor drawn Totals 
Stations Cars Cars Truks Cycles Vehicles 
6-17 69 68 ,036 9 ,435 7 ,866 452 1 ,600 87 ,3889 
7-4 71 176 ,260 40 ,163 4 ,542 1,125 551 222 ,641 
7-15 67 69 ,855 16 ,095 7,775 399 1 ,222 95 ,346 
7-26 71 155 ,953 28 ,062 3 ,926 797 510 189 ,248 
8-5 71 74 ,897 18 ,413 8 ,502 366 1 ,487 103 ,665 
8-16 71 167 ,494 31 ,892 3,999 941 525 204 ,851 
8-26 67 70 ,078 16 ,490 7,698 453 1 ,408 96 ,127 
9- 7 71 160 ,921 38 ,558 6 ,149 988 1,309 207 ,923 
9-16 70 76 ,073 10 ,205 8 ,515 357 1 ,A71 96 ,621 
Dotalae. 62.8 | 1,019 ,567 209 ,313 58 ,972 5 ,878 10 ,083 | 1,303 ,811 
No. per |Station_____ 1 ,625 334 94 9 16 2 ,078 
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TABLE X—SUMMARY OF ACCIDENTS STATE TRUNK HIGHWAYS 


1922-1925 
May-Dec, | Jan.-Dec. | Jan.-Dec. | Jan.-Dec. 
1922 1923 1924 1925 
Total number of accidents___.-..._...._-_- 1 ,069 1 ,820 1 ,459 1 ,683 
Total number of people involved (est.)_.__.- 3 ,562 6 ,424 5 ,528 6 ,528 
Total number of people killed._.........__- 94 172 1638 199 
Total number of people seriously injured. _- 312 461 504 512 
Total number of people slightly injured. - - .- 935 1 ,500 1 ,425 1,499 
Classification with reference to location 
On'straipht- road 22 Cae ra sees aes 718 1 ,228 875 1 ,060 
At curves and corners_.__-_________-_-_- 185 324 304 301 
At railroad crossings. oe ee 66 68 69 56 
On ils eee ea er ORE ae Ses Ine See ve 36 12 80 
At Crossréadsz.ccoce =o ees Shee 62 106 96 7-168 
At ‘other places ces eee hee ee 38 58 48 23 
Classification with reference to cause 
Reckless driving uo 2 ee aes 631 752 512 683 
Passing other cars in driveways__.__-_-_-]___------- 190 214 222 
Improper or glaring lights_...._._.____-- 21 142 110 109 
Broken car mechanism__.._____-----_--- 30 102 81 68 
TiOO8E PT AVE) seo Os Bee sys eee ane es a | aie ay 28 48 45 
Intoxicated: driverse er eens a ees 36 103 88 70 
Weather conditions. 22... 2...2022040020 2. 43 138 115 152 
Parking or driving on wrong side of road__ 6 52 83 80 
Narrow bridges and culverts_.._._.____-_- 1 43 29 19 


Miscellaneous causes____..__...-_._----- 296 254 176 235 
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TABLE XI—CouNTY TRUNK HIGHWAYS 


Showing by years County Trunk Highways maintained, total expenditures, 


per mile and the number of patrolmen employed. 


County 1918 1922 1923 1924 1925 
LAVAS TAT GRIESE SOO A SR DN aa Ue 30 25 85 85.9 
Ashland. ---- 88 40 50 30 61.4 
Barron. _.--- 0 170 189 189 238.6 
Bayfield... - 67 123 117 117 124.7 
IBTOWN soe es (ic 2 170 157 122 122.4 
Buffalo... .-- 103 185 222 172 188.1 ¢ 
Burnett_ --_-~- 26 87 22 60 79.0 " 
Calumet es | es 85 8 
Chippewa_-_- |____---- 246 8 

larky cs 66 135 g 
Columbia. 22 jos 2- 102 
Crawlords solos see eee ee 144 
PATO ee es IAT ne wes 180 
Od Se re en cline we Series Sete ee Ue ems see 
POOL eee wat een es Se 150 
Douglas--_-_-- 50 1 136 
PUN os esha We ok : i ‘ 126.25 
Bau Claire... |...----- t p 150 
Florence___-- 16 54 
Fond du Lac. |______-- 244 
Forest_.-_--- 30 95 
Grantech e322 62 290 
Green... _.--- 24 132 
Green Lake... |_-_----- 52 

OWas focus 115 140 
Prone eee iis paw nl Sena e el awa la oe aoe lane wacames 
PACKHON] Go hess Ses 103.5 
etreracr erties |i he wern ae lar ee ee 72 
AUROR eee | ete eS 136 
' Kenosha_--_-_ 36 135 
Kewaunee_-_-_ |____.--- 14 143 
La Crosse. -__- 194.75 194.75 
Lafayette_.._ |.------- 234 
Langlade_.._| 149 132 
Mere lyin Cate ae me Lee nu ae 180 
Manitowoc... |_------- 124 
Marathon- - - 128 152 
- Marinette___ |__.----- 15 
Marquette-_-.- 16.5 16.5 
Milwaukee -- 82 150 
Monroe. bce esl ee 252 
Oecontossue. ses sk 125 
Oneida. _---- 29 57 
Outagamie -- |_-.----- 175 
Ozankee ens vio sles. 95 
Pepin_._._-- 28 48 
oy Fo SES RI (iam ear 121 
Wiens te eee 325 
Portage) Uc | tee |-S Sec + oe 80 
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TABLE XI—Cont. 


~ County 1918 1919 1920 1921 1922 1923 1924 1925 
Racine__--~- 70 100 123 126 140 155 93 93.4 
Richland _ _ ~~ 68 68 102 121.7 180 198.4 214 224.1 
Rock 22 2: 187 202 BAT 232 160 160 65 90.0 
RUN soe, 48 51 53 56 139 95 70 176.9 
St. Croix cue. So 100 100 100 100 136 138 138.3 
San tile ce ie a I OM Ieee ee Rk 106 191.1 141 130.3 
Sawy oriis ice fies aoe 88 120 120 152 138.5 112 120.0 
Shawano. 22-24 186 242 255 255 267 244 252.5 
Sheboygan --_ 15 320 320 320 320 220 225 252.0 
AWTS (ot pln aad nape ek chines cept Vine! thay Teanga 104 110 132 122 103 - 188.0 

4 Trempealeau |__.._-.-_ 124 136 167 180 212 161 182.8 
Vernon____.. 98 129 176 DIAN 230 246 177 221.3 
Wilas fp cu. 55 58 67 67 A8 67 5s 60.5 
Walworth. 22° poe eee. 121 127 137 170 141.5 157 144.9 
Washburn: (oc. on eee 84.5 93 105 133 189.5 114 140.1 

Washington _ |___-..___ 68 68 189 189 200 156 151.0 
Waukesha. __ 150 - 180 820 320 320 155 166 248.4 
fAupaca.... |. _. = 87 87 87 120 185 165 235.5 
Eh, NON TApe spina REC aNEE cares Ree (2 SW prota aae please i Su OY. ies 50 58.9 

PIP Wein ese 100 100 123 123 102 92 92.3 

TUR rpod 10 35.5 160 200 200 168.45 195 183.6 


eee Pet pew or eee 


otals __ |2 ,021.25} 5,589.00) 7,718.05] 8,979.25] 9 ,885.00|10 ,867.1 |*9,369 | 10,865. 


ne | a re | 


X= 
itures. | 475 ,000/1 229 ,867{1 ,444 ,827/1 875 ,715]2,290 ,804/2 ,152 ,A65 #2,103,837|**2,192,654 
ure ; 
i 235 219 194 208 231 208 215 | 200 
232 105 970 |’ 1,128 | 1,286} 1,290| 1,165 1,320 


ase in mileage in 1924 is due to the fact that the State Trunk Highway System was increased 
miles in 1923 and the greater part of this addition was taken from the County Trunk High- 


ide and Florence estimate only. 


KiI—Cusic YARDS OF MATERIAL REQUIRED FOR VARIOUS WIDTHS 


AND DEPTHS OF GRAVEL SURFACING 
} crown section used for calculation of table. Depth is at center. 


a 


ee 0.07 | 0.10 | 0.12 | 0.14 | 0.16 |.0.20 | 0.21 | 0.23 | 0.24 | 0.26 


q Bes 391 522 652 782 868 {1,042 |1,125 |1,215 |1,304 |1,390 
eS 0.09 | 0.12 | 0.15 | 0.18 | 0.21 | 0.25 | 0.27 | 0.29 | 0.30 | 0.33 
488 651 815 976 |1,085 |1 304 |1,414 |1,518 |1,630 /|1 ,764 


| | | SS | | 


0.11 | 0.15 | 0.19 | 0.22 | 0.25 | 0.30 | 0.32 | 0.385 | 0.37 | 0.40 


| | | eS | | 


587 782 975 {1,174 |1 302 {1,565 |1,695 |1,825 {1,950 |2 ,086 


| | | | TS | 


ni | | | | | | | | | 


a | | | | | eS | | |] 


1} 0.15 | 0.20 0.25 | 0.30 | 0.33 | 0.39 | 0.43 | 0.46 | 0.50 | 0.53 


| | | | | 


1.042 /1.0382 |1.564 {1.737 |2.084 |2.254 |2.435 |2.605 |2.780 


[| | —— | | —_—____—_  —_ ——_—- 


0.22 | 0.28 | 0.34 | 0.37 | 0.44 | 0.48 | 0.52 | 0.56 | 0.59 


1.174 {1.464 |1.760 |1 ,955 [2,346 |2 ,542 /2 ,732 |2 928 |3,126 


0.25 | 0.31 | 0.36 | 0.42 | 0.49 | 0.53 | 0.58 | 0.62 | 0.70 


| a ee | ee | en 


is |1 ,302 |1 ,630 |1 ,952 [2,170 [2,608 |2,820 |3,086 [3,260 |8 ,686 
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TABLE XIII—TABLe OF CONCRETE PROPORTIONS 


Amount of Cement, Sand and Stone Required to Make One Cubic Yard of 
Compacted Mortar or Concrete of Various Proportions. 


(Based on a sack of cement = one cubic foot.) 
Proportion Quantities Required to 
(By Volume) Make one cubic yard Remarks 
Cement! Sand Stone 
Cement |} Sand Stone | -Sacks |Cu. Yds./Cu. Yds.| Fuller’s Rule for approx. determination of 
— | |__| — quantities per cu. yd. 
TiS SARE GEIS Sagan Se ee Soli BO 500 oe ee ee eee 
1 1 iq aca aor aqueee ae 19.54 OST SH is eee 
1 ge ee eee Be 15.40 0. 80 = tee p= ——~=No. Sacks of cement per 
1 ah econ Reet Mees -| 12.85 OL9S Res ieee c+s+¢g cu. yd. of concrete. 
1 +5 Ue eof nate Wie A Maa 9.56 Le OGh Ree ee /» Where-— 
1 ALK ann oa [a sca rieaNG 7.60 pgs Be ss eee sk _ © =no. parts cement 
1 Bae eit ones 6.32 g Wr Ghee cave anne 8 =no. parts sand 
1 Gian us steed ee 5.40 BM ALY ty ilies ae One g =no. parts stone 
3 1 1% 11.90 0.44 0.66 
1 1 2 10.52 0.39 0.78 Then 
1 1% 21% 8.36 0.46 0.77 PXs 
1 1% 3 7.64 0.48 0.85 ——— =No. cu. yds. sand 
1 74 3 6.96 0, 52 0.77 
1 2 4 6.04 0.45 0.90 and 
1 2% 4 5.56 0. 52 0.83 PXg- 
1 2% 5 4.96 0.46 0.92 =No. cu. yds. stone 
1 3 6 4.24 0.47 0.94 27 
1 4 8 3.24 0.48 0.96 | Amount of water varies with nature of 1, 
terial and plasticity of mixture. Us: 


amount =26 to 33 | gals. 


REMARKS (Cont.) 


The exact quantities of materials required to make a cu. yd. of concrete will vary with the perc; 
of voids in the sand and stone. The above quantities are for average conditions and are intended 
a guide for making estimates. 

After figuring material by above table, about 3% should be added to cover wastage. This de 
care exercised when handling. 

If the course aggregate be uniformly graded in size, add 5 to 8% to amount of material shown. 
if well graded from fine to coarse size, subtract 5 to 8% from amount shown in table. Materia 
posed to be measured loose. For average conditions, one sack of cement (96 lbs.) may be cox 
equal to one cubic foot. : 


TABLE XIV.—TABLE SHOWING LOCATION AND TERMINI OF 
TRUNK HIGHWAYS. 


State Trunk 


Highway No. Location 
10 Beloit-Wausau—Superior 
11 Dubuque—La Crosse—Superior 
12 Genoa Junction—Madison-—-St. Paul 
13 Beloit—Kilbourn—Superior 
14 Niagara-St. Croix Falls 
15 Illinois State Line-Milwaukee—Marinette 
16 Manitowoc-—Chippewa Falls 
17 Illinois State Line-Milwaukee-Sister Bay 
18 Manitowoc-—Stevens Point—Prescott 
19 Milwaukee—Madison—Prairie du Chien 
20 Racine—East Dubuque 
21 Oshkosh—North Tomah 
Ze Oconto—-Wautoma 
ae Sheboygan—Kilbourn—Dubuque 
24 Ashland—Clear Lake—Hudson 
25 Durand—Jct. No. 48 Near Rice Lake 
26 Beloit-Oshkosh-State Line (Vilas County) 
27 Prairie du Chien—Superior 
28 Beaver Dam-—Sheboygan 
29 Watertown—La Crosse 


30 Milwaukee—Madison 
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Illinois State Line at Monroe—Manitowoc 
Sheboygan—Eagle River 

Waupun-—La Crosse 

Berlin—Omro—Butte des Morts 
Dubuque-Superior 


Milwaukee—Big Foot (Illinois State Line) 
Alma—Eau Claire 

Racine-—Ryan Road (River and Howell Road) 
Albany—Mineral Point—-Edmund - 

Elk Mound—Junction No. 27 North of Bruce 


Milwaukee—Madison—La Crosse 

Cedar Grove—No. 18 West of Manitowoc 
Kenosha—Burlington 

North Leeds—Oshkosh 

Wisconsin Rapids—Junction City—Knowlton 


Red Wing—Amery to No. 14 
Appleton—Woodrufft ~ 

Rice Lake Grantsburg 
Waupun—Wittenberg 
Kenosha—Delavan 


51 Downsville—Ellsworth 

52 Wausau—Aniwa 
Neillsville-—Fountain City 
Algoma—Winona 
Milwaukee—Alvin-State Line 


Richland Center—Genoa 

Illinois State Line—-Niagara 

No. 41 near Sextonville—Mauston 
Monroe—Goerkes Corners 
Ulao—Prairie du Chien 


Milwaukee—Cassville 

Junction No. 20—Mineral Point 

Merrill—-Eagle River 

Marinette-Stillwater ‘ 
New Richmond—River Falls 


Stevens Point—Rosholt—No. 49 

, Junction No. 12 (Walworth County)—Plymouth 
met Washington—Fox Lake 

enominee River—Brule (Florence County) 

‘ agle River—Grantsburg 


auston—Melrose 

9. 70 (Vilas County)—Plum Lake 

inesville-Ingram 

x Point—Junction No. 83 (North Lake) 

rham Corners (Waukesha County)—Junction 50 (Kenosha 


| Bay_Sister Bay 
ponie Junction—Glenw ood—To No. 64 


alls—Grantsburg 
35 (Buffalo County)—Mondovi 


2 


J 


Wy 


ya 
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S. T. H. No. 103—Wrightstown 
Marshfield—Goodrich 
Spencer—Greenwood 
Mukwonago-—Eagle 
Milwaukee County Loop 


Armstrong Creek—Florence 
Chelsea-—Spirit 

Seven Mile Creek—Brandon 
Brodhead—North to No. 59 

Junction No. 35-West (near Superior) 


Fort Atkinson—Oregon 

Junction No. 153—Junction No. 16 (Marathon County) 
West Salem—Melrose 

Watertown—W oodland 

Junction No. 138—Junction No. 24 (Ashland County) 


Catawba-—Phillips 

Benoit—No. 13 South of Barksdale 
Madison—Lodi—Baraboo 
Brillion—Menasha 

(Not in use) 


Chippewa Falls—Prescott 

Junction No. 47 to No. 22 (Hast of Shawano) 
Juneau to No. 60 

Milwaukee—Pewaukee (Lake Street) 
Racine—Burlington 


Whitehall—Independence 

Upson—Saxon 

Baraboo—Devils Lake 

Junction No. 11—Junction No. 64 (East of Bloomer) 
(Not in use) 


Belmont—Junction No. 61 . 
Pittsville—Dexterville (Wood County) 
Elmwood-Spring Valley 

Potosi—South 

Junction No, 28—Junction No, 60 (Iowa—Richland Cos. 


Gays Mills—No. 35 
Boscobel—Mt. Hope 
Bloomington—Cassville 
Cambridge—London 
Packwaukee—Junction No. 29 


Prairie du Sac—North Freedom-—No. 33 
Junction No. 28—Junction No. 39 (Iowa County) 
Junction No. 59—-Junction No. 106 (near Stoughton) 
Cavour—North j 
Illinois State Line—No. 20 (Via Clinton) 


No. 29—No. 33—Columbia County 
No. 71 to No. 12 (near Wilton) 
Cedarburg—Junction No. 60 
Cedar Grove—-West Bend 
Weyauwega-—North 


Kewaunee—Bellevue 
Mishicot—Cooperstown 
Valders—Cato 
Cleveland—Kiel 
Neenah—Winchester 


Brick Yard Road—Appleton 
Danbury—W est 
Mosinee-Stratford 

No. 33 (Near Ableman)—No. 58 (South of L 
South Germantown Cut-off 


Junction No. 47—Junction No. 26 (Clinton 
Lena-—Suring (Oconto County) 

Junction No. 64—Crivitz (Marinette Cour 
No. 12 (South of Baraboo)—No. 123 (nea 
Green Bay—Angelica 


Symeco—Amherst Junction . 
Middle Ridge—West Salem—Trempealeay, 
Two Rivers—Luxemburg 
Waukesha—Templeton 
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‘TABLE XV—TABLE SHOWING THE TRUNK HIGHWAYS WHICH PASS 
THROUGH EACH OF THE COUNTIES . 


County Numbers of State Trunk Highways in County 
SS UNC eae Cl AE OUR Ys De SOS eR SL 
NAYS Sess oe ahi 13—21-73-—135 
Ashland?) soso uaie 10—13-—24—77-110 
Barrons. sos eas 11-14-24-25-48 
Bayheldss = vs Le _-| 10-138-24-112 
Brown oe ep oil Ste ee 15-16-382—54—57—78-96-146—160 
Buffalo___ _- __...-.--| 18-35-87-53-54-88 
Burnet 22.4) ee eh 35-—48-70-—87-1 52 
. Wahimetsi2s whe poo 18-31-55-57-114 
Chippewa__.__._.._- 11—16—-27-40-64-116-124 
GLEN GS an ie ality OTT Ie 12-13-—16-18-53-73-98 
Columbia___._____- _-| 10-18-23-29-31-33-44—60-73-81-113-135-141 
Crawiord: 2s. 4.5: S28 Y1—19-27-35-—60-131 
Wanner Gewese 10—12-—-13-—19-30-81—41-738-81—92-106—-113-134-138 
Mee Dodge 2 ey) See 15—19-—26-28-29-31-33-49—60—67—68—73-109-118 
Ea 8 RRS SS Spe Sarina)! Wf Eg £) 


pa A ote age Nes 10-11—13-27-35-105 
i Aly SET ee =--~| 12-25-40-51-—64-79-85-116 
Na 11-12-—27-37-—85-93 
_-----| 69-101-189 
esis pias ales 15-23-—26-31—44-49--55-67-103 


ry A pia a tae ane 14-32-55-101-139 

Soke ee Paice ----} 11-19-20-23-35-61-80-129-132-133 
2 eR AES Se 20-31-39-59-61-81—92-104 

n Lake. ___ ...-| 23-384-44-49-73 

* Se SS age Es 19-23-39-—41-62-80-81-130-137 


ae _.-.-2} 10-77-122 

on... _._.._--] 12-18-27-58-54~71-108 

Be i as 12-19-26-80-41-59-89-90-106-109-134 
i........._..._] 12-21-29-33-58-71-80-94 
EES 15-17-43-50-57-75-83 


Bere ie fa Let is 17-54-78-96-146-163 
le.__._.______| 11-29-33-35-—41—-108-162 
See eas 20-23-—61-62-80-81-126 

Bee A 26—47—55-63-64 
en 5 10--14-63-64-86-91 


Pees 16—17-18-31-—32-42-57-147-148-149-1 63 
lgare 10—13—16—45-49—52-97-98-107-153 
Bes 14-15-57—-64-158 
| See 10—23-73-135 
ee 15-17-19-30-36-38—41—55-57—-61—74—75-100-119-155 


a 12—21-27-29-33-71-142 
ie 15-22-32-57-64-157 
er = 10—14—26-32-47T-63-70 
)-----| 15-18-26—47—54—55-76-96-151-156-160 
-----| 17-—57—-60-68-84-143 


|__| 18-25-35-85 

Mm. _-| 18-35-46-51-116-128 

h | 14-24-35-46-48-87 

b__| 10-18-22-45-49-54-66-73-161 
j--| 13-14-70-86-102-111 


1 
|| 15-17-20-36-38-43-57—75-83-120 
\_| 41-56—58-60-80-130-154 

t.| 10-13-20-26-59-61—73-92-104-138-140 
| 14-27-40-73 

\ 12-24-35-46—-64-65-79-116 


\12-13-23-29-33-41-58-60-81-113-128-136-154-159 
2427-70-77 
\6-22-26-32-47-52-55-117-156-160 
-23-28-32-42-57-67-144 
f64-73-97-102 
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County Numbers of State Trunck Highways in County 
Trempealeau_________ 11—-18-27-35-53-54-93-121-162 
Wernons yee ae 11-27-33-35-41—56-80-82 
Wiilas eset cette eee 10—26-—32-—63-—70-72 
Walworth._________- 12-20-36—-50—59-61—67-83-89 
Washburn_.________. 11-24-27-70 
Washington_________- 15~28—-55—60-68—-83-84-—144—-155 
Waukesha 2222 <= 15—-19-30-36—41—55—-59-61—67—74-75-83—99-— 119-155-164 
Watipaca. 2322 18—22-—26-49-54—-76-95-145-156-161 
WVAUSHAER a ays oes se 10-21-22-49-73 
Winnebago__________ 15—18-—21-34—-44—-95-114-150-151-26 
WOO sek Siac ea oS 13-18-45-54—73-97-127 
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